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THE STRIKE AND ITS LESSONS. 


Our readers are too well acquainted with the outbréak, 
progress, and conclusion of the, recent strike of railwaymen 
to require any account of its history at our hands ; but so 
notable and significant an event cannot be passed over in 
silence, without an attempt to turn it to profit by extracting 
from it some useful lessons for the future. 

Of the merits of the strike we have little to say ; that it 
was essentially a great mistake is agreed on all hands, except 
among those responsible for its initiation—and probably 
they also in their innermost consciousness are well aware of 
the fact, which was sufficiently attested by the strenuous 
efforts of their Trade-Union colleagues to extricate them 
from the quandary in which they found themselves. The 
fundamental weakness of their position was the lack of an 
adequate reason for striking at this time, on a question 
which could not become acute for at least six months—if 
then. They built upon a quicksand, and the inevitable 
failure of their strategy was a foregone conclusion, while 
the tactical error of the lightning strike under such 
circumstances alienated public opinion from the very first. 
On the other hand, the dilatory methods of Government 
departments cannot be held guiltless in the matter, and the 
two aspects of the conflict have been ably summarised by 
Mr. J. R. Clynes, M.P., himself a prominent member of 
the Labour Party, who, in an interview, said :—* I did 
not approve of the sudden stoppage of the railways, but the 
men, I think, were provoked by the long delays and other 
circumstances which occurred in the last days of the 
negotiations. The lesson of this stoppage is that the heads 
of the Government and the heads of great bodies’ of 
organised workmen should never act suddenly, but should 
always be willing, if asked, to give a little more time for 
deliberation, especially where the interest and convenience 
of millions of people may be involved.” 

The imperative necessity of patience, deliberation, and 
sincere goodwill on both sides has indeed been amply 
demonstrated by this unfortunate affair; but there are 
other lessons of no less importance to be derived from 
it. The most impressive of these, perhaps, is the wonderful 
composure and adaptability of the British public, which 
when suddenly confronted with the complete withdrawal of 
its principal means of transport simply “carried on” as 
best it could with other means, displaying remarkable good- 
humour and self-control. The sang-froid of the Englishman 
was never more strikingly evinced, and we are proud to 
belong to a nation which comports itself so admirably in a 
great emergency. It is clear from what we have seen that 
the nation cannot be stampeded, and that the possibility of 
a successful revolution in this country is too remote to call 
for further notice. The strike, in fact, which was 
ostensibly an industrial dispute—though Mr. Lloyd George 
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sterner struggle—has proved to demonstration that the 
policy of “direct action ” is a hopeless one. 

So much for the psychological aspect of the subject. The 
principal lesson to be derived from its material side, is the 
immensity of the physical and mechanical resources of this 
country, as exemplified in the rapid development of a 
substituted system of transport and the revelation of the 
abundant supplies of food and other necessaries that were 
available. It is clear that, under similar conditions in the 
future, the lightning railway strike has been shorn of its 
terrors, while the enthusiastic response to the call for 
volunteers shows that a strike of transport workers would be 
equally futile. So efficient and satisfactory has the motor 
transport service proved during the strike that it is to be 
continued with a view to relieving the congestion at the 
docks and elsewhere. 

From the labour point of view, the success with which 
not only road motors, but even the railway services, both 
steam and electric, have been manned, affords a further 
testimony to the adaptability of the Briton, and deals a 
blow to the theory that long training is indispensable to 
the performance of such duties. Granted that long 
training is desirable in the interests of safety and 
efficiency—but, as was demonstrated in engineering work- 
shops during the war, so also in these other ré/es, it is clear 
that an intelligent man can be quickly trained up to the 
standard at which he can safely be called upon to enter 
upon his functions in actual service. 

All these considerations combine to reinforce our confi- 
dence in the stability of our social system, and its inherent 
strength to withstand any attempt to accomplish its over- 
throw. They will also prove a wholesome deterrent to rash 
and unnecessary dislocations of the industrial machinery 
upon which this country depends for its subsistence. 

In conclusion, we are bound to compiiment the Government 
departments and the emergency officials who were suddenly 
called upon to face an unprecedented crisis, upon the extra- 
ordinary efficiency and completeness of the organisation that 
had been prepared and was so quickly developed. The 
ability of the Briton in this capacity was triumphantly 
demonstrated during the war; it was no less conspicuous 
in the conduct of this domestic conflict, and the greatest 
credit is due not only to the organisers, but also to the 
workers who took part in it. 


GERMAN COMPETITION IN A NEW 
FORM. 


A NEW form of German competition has arisen both in the 
engineering and other industries as a result of the world- 
wide war and the conclusion of peace, although the new 
method cannot continue indefinitely. In pre-war days we 
had long become familiar with dumping, which can only be 
practised by countries having a highly-protected inland 
market—which permits home manufacturers to charge high 
prices to native customers. The principle of dumping is 
based upon that particular form of production in bulk 
which allows of the sale in the inland market of, say, 60 or 
70 per cent. of the total production at high prices which 
yield large profits on the total output, so that the balance 
of 30 or 40 per cent. can be exported at cost prices or even at 
lower than the cost of production. It is impossible satis- 
factorily to meet this kind of competition unless it is 
counteracted by legislative sur-taxes on imports, such as 
these which were first introduced by Canada and since 
adopted by certain other countries, or unless such a 
method is prohibited by international treaties. But this 


system has come to an end in the case of Germany, at leaet, 


for a long time—a very long time—forward. The circum- 
stances attending the revolution in Germany and the defeat 
of the country in the war, however, have produced a new form 
of competition which is founded upon the depreciation 
of the German currency in international exchange. 

The Germans are in urgent need of foreign exchange in 
order to pay for the acquisition of food products and raw 
materials. In order to obtain this exchange they are com- 
pelled, except in the case of coal, when they have any 
tonnage to export, to sell in German mark currency, and 
they receive payment according to the rate of exchange 
prevailing on the date of payment unless other arrange- 
ments are made. It thus happens, as indeed several cases 
have arisen recently both in Holland and Belgium, that 
machinery and plant have been offered, quoted in marks, at 
prices which are about one-third of those at which British 
firms are able to tender, when the German currency has 
been converted into florins or francs as the case may be at 
the existing rate of exchange. In other words, the Dutch 
and the Belgians are able to purchase at one-third of the 
price charged by British firms owing to the great deprecia- 
tion of the German currency. But the mark will appreciate 
in the course of time, and in the meantime this form of 
competition, whether supported by the German Government 
or not, may be expected to continue. How to meet this 
kind of rivalry, which has now extended also to the 
Scandinavian countries, is a problem which the Chamber of 
Commerce of Stockholm hopes to have solved. 

The Stockholm Chamber of Commerce, at the request of 
the Government Committee on Customs Tariffs and 
Commercial Treaties, which has investigated the question 
of the revision of the Swedish tariff, has sought for and 
obtained the views of representative industries as to the 
future course which, in their opinion, the tariff should 
follow. The report of the chamber deals in particular 
with the engineering industry, and the branch concerned 
with the manufacture of electrical apparatus and instru- 
ments. Speaking on behalf of the former, the report states 
that the present degree of protection afforded by the ad 
valorem duties is inadequate, and in some cases purely 
illusory in consequence of th@changes in the prices of raw 
materials and the conditions of exchange. The Chamber, 
therefore, suggests that in the revised tariff the ad valorem 
duties should be adapted according to a vonstant market 
price, and that a special protective clause should be intro- 
duced which would take into consideration the abnormal 
rates of exchange. What this proposal would seem to 
imply is, for instance, that if German machinery were 
offered in Sweden on the basis of the depreciated (rerman 
exchange, the machinery would be liable to a surtax which 
would bring the sale price up to the normal level which 
prevailed in former peace times. It would certainly 
be a very heavy impost, having regard to the 
present very low value of the mark. We merely mention 
this incident. as a matter of interest, leaving it to the 
Swedish Government to deal with on its own account. In 
the case of electrical apparatus and instruments, the appre- 
hension prevails that in the new era of peace, makers will be 
crushed by the big works in Germany and the United 
States unless the existing measure of protection is increased. 
The manufacturers, consequently, ask for a rearrangement 
of the ad valorem duties and an advance from 10 to 20 per 
cent. The question of a protective clause for electrical 
apparatus and instruments is not mentioned, although it is 
reasonable to assume that it is intended that such a clause 
would apply also to these branches as well as to the heavy 
electrical and mechanical engineering industries. 


In Italy, as in most countries, one of 
Electrical —_ the pressing questions of the hour is the 


a coal ‘problem, which is, above ‘all, oné of 
to Italy. transport. A somewhat novel solution is- 


proposed by Prof. E. Guarini, of Brussels, 
who, we understand, has already submitted it to the 
Belgian and Italian Governments. His proposal is to 
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replace the present railway transport of coal from Belgium 
to Italy by the transmission of the heat energy of the coal 
in the form of electrical energy. According to Prof. 
Guarini’s circular, an agreement exists with Belgium for 
the delivery of 60,000 tons of coal monthly in exchange for 
silk, minerals, and other Italian products, but this quantity 
of coal is insufficient in view of the growing needs of the 
Italian industries, especially until such time as the big 
hydro-electric schemes under consideration in Italy come to 
fruition. In fact, at least a million tons of coal per month 
would be required. The difficulty is one of transport, not 
of labour, and large stocks of coal exist in the mines. 

Prof. Guarini’s idea is to generate electric power in large 
central stations situated in the Belgian coalfields, and to 
transmit from 500,000 to 1,200,000 kw. at a pressure of 
150,000 volts by overhead lines through France into 
Lombardy, a distance of 1,200 km. (746 miles), with 
direct current! Allowing a line loss of 20 per cent., he 
estimates that the amount of copper required for an over- 
head line of 1,200 km. under these conditions would be 
234 kg. per Kw. delivered, at a cost, including erection, of 
1,170 fr., to which he adds 20 per cent. of this sum to 
cover the expenditure entailed for poles, insulators, &c. 
The total capital cost for transmission would thus work out 
at 1,404 fr. per Kw. received in Italy. By taking 12 per cent. 
per annum for interest, amortisation, and maintenance, say, 
168 fr. per KW.-year received, reckoning upon a load factor of 
57 per cent., say, 5,000 hours per year, and adding the line 
loss of 20 per cent., he arrives at a total transmission cost, 
in round figures, of 4 centimes per KW.-hour received. On 
the other hand, on the basis of the cost of transport of 
coal in Belgium, at 15 centimes per ton-km., and 2 kg. of 
coal (actual price in Belgium, 50 fr. per ton at the mine) 
per KwW.-hour at the switchboard, he calculates that the 
cost of railway transport of the equivalent amount of coal 
for the same distance would be 36 centimes. Assuming 
half this figure to represent the probable actual cost, he 
finally concludes that the electric transmission would be 
8 centimes, whereas the cost of railway transport would be 
18 centimes—more than double. Prof. Guurini’s contention 
is that even if the electric transmission should prove more 
expensive than sending coal direct by rail or by sea, it 
would assist in solving the transport question, and would 
bring about results beneficial to both countries. 

The scheme is, we think, by far the most ambitious 
proposal of its kind that has ever been put forward. 
{t does not appear from the information before us that the 
cost of the sub-station plant at the receiving end, which 
forms part of the transmission cost, has been allowed for, and 
while there is no insuperable difficulty in generating direct 
current at 150,000 volts, the enormous power involved 
could not be dealt with in this way without a vast amount 
of experiment and research. If three-phase transmission 
were substituted, this difficulty would be removed, but the 
cost of transmission would be increased. Apart from this 
consideration, however, the construction of the generating 
and converting plant and of the transmission line would 
surely occupy a much longer period than would be 
required to develop the Italian water powers. Unless the 
transmitted power were permanently necessary in addition to 
the local hydro-electric power, it would not be commercially 
practicable to carry out so costly a scheme, and, finally, the 
complicated political questions that would have to be 
settled would throttle it. Still, the proposition is interesting, 
if only on account of its magnitude. 


In our issue of February 28th, 1919, we 
drew attention to the activity of the 
British Commercial Gas Association in 
connection with the national building schemes, and the 
absence of any like propaganda on the part of the electrical 
industry ; we also quoted the report of the Committee 
appointed to consider the construction of workmen’s 
dwellings, in which. the advantages of electricity for 
lighting cottages were effectively set forth, 


Housing 
Schemes. 


Since then the Electrical Development Association has 
taken the field, and we can count upon it to exert every 
effort to secure for electricity that place in the cottage home 
which is its due. But it is not lighting only that we have 
in mind—the advantages of electricity for cooking are 
unequalled by those of any other agency, and to ignore 
them is to injure the interests not only of the industry, but 
also of the workers concerned. Yet in a “ Manual 
on the Conversion of Houses into Flats for the Working 
Classes,” recently issued by the Ministry of Health, we have not 
found one word about the subject, though in the plans pro- 
vided for the guidance of owners and local authorities a 
gas cooker is shown in every kitchen. Why should gas be 
continually forced down the throat of the working man by 
the Government ? 

The lighting, heating, and cooking arrangements in large 
houses converted into flats will have to be drastically 
modified, and electricity lends itself. admirably to this 
purpose, while its use would: immensely conduce to the 
comfort and convenience of the tenants. The fact that 
electric cooking can be carried on without fumes, odours, or 
rise of temperature in rooms never intended for such a 
purpose makes it an ideal method in this connection, and 
its perfect cleanliness and safety would greatly reduce the 
labour and anxieties of the housewife. Efforts should be 
made to induce the Ministry to realise the facts, and to 
afford special facilities for the adoption of electricity for 
every possible purpose in the home of the worker. 


Not much has been heard from Mr. 
G. Scott Ram, H.M. Electrical Inspector of 
Factories, during the war, but elsewhere 
in this issue we give an abstract of his report covering the 
four years 1915 to 1918. Naturally, the report is largely 
concerned with the manufacture of munitions and the con- 
ditions under which it was carried on; it is gratifying to 
note that, in spite of the very extended use of electric 
power for this purpose, and the large amount of new plant 
that was hurriedly installed in the factories, new and old, 
in not a single case was any fire or explosion traceable to the 
electrical installation. Mr. Ram significantly observes that, 
while the national electricity supply scheme may eventually 
lead to great economies, it will be imperatively necessary to 
sanction extensions of many of the existing smaller stations 
in the meantime, if the extended use of electrical power is 
not to be retarded ; there are other considerations also 
which will have to be taken into account in this connection, 
as we shall show on a later occasion. 

The firm footing which electric power has secured in iron 
and steel works, where we shall soon see “ everything elec- 
trical,” is the subject of comment. As in the case of many 
other new applications of electricity, the dangers which may 
attend its use in the hands of the inexperienced are 
exemplified in the careless arrangement of the high-pressure 
equipment of furnace transformer rooms; but there is no 
need to run these risks, provided that the plant is installed 
under competent supervision. In the early days of electric 
railways many regrettable accidents took place, until the 
staff and the general public learnt to treat live rails with 
respect. Fortunately, the number of accidents recorded has 
been remarkably small; the number of fatalities, it is 
true, is larger than in the previous four-year period, but 
still far less than proportionate to the greatly-extended use 
of electricity, particularly of alternating current, which has 
made great strides during the war. Nearly all the fatal 
accidents occurred on A.C. circuits, and the great majority 
were on factory premises. We note with regret that in 
half the fatal cases artificial respiration was not tried, 
and in several instances where a doctor was present “‘ practi- 
cally no attempt was made to revive the patient. This 
indicates that’ the medical profession generally is woefully 
ignorant on the matter.” -This is very sad reading, and we 
trust that efforts will be made, through the medium of the 
medical Press and by other means, to convey to medical 
men correct information on this important subject, — 
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SOME NOTES ON FAULT LOCALISATION. 


By G. W. 


STUBBINGS. 


Mucu has been written on the subject of the localisa- 
tion of faults on underground cables, and this 
matter, which at one time was regarded by many 
mains engineers as somewhat abstruse and highly 
technical, is at the present time rather common- 
place. It is the experience of most mains engi- 
neers that, in actual practice, fault-localisation tests 
are not infallible, and sometimes give erroneous 
results, and it is perhaps for this reason that test- 
ing for cable faults is occasionally regarded as some- 
what of an uncertain or haphazard process, which 
will in eight or nine cases out of ten give good re- 
sults, whilst in the other one or two cases, one is 
‘let down’”’ hopelessly, and much delay and vexa- 
tion in rectifying cable breakdowns is occasioned. 
This view of fault-localisation tests is hardly a sound 
one, for localisation tests are based on elementary 
principles of electrical science, and provided the 
assumptions upon which the method is based are 
valid, and the necessary measurements correctly 
performed, the test is bound to give an accurate 
result. Failure to obtain accurate results in fault 
localisation is due to the infringement of one of these 
two conditions, and hence, in carrying out tests of 
this kind, it is important to endeavour, as far as pos- 
sible, to fulfil the conditions for obtaining an accu- 
rate result, and, should it be impracticable to do 
this completely, rightly to estimate the extent to 
which these conditions are infringed in order that 
the probability of inaccuracy in the result obtained 
may be correctly gauged. Localisation tests are of 
a very simple character compared with many labora- 
tory tests, and it is not difficult to devise theoretical 
methods applicable to almost any circumstances at- 
tending a cable breakdown. It is in the accurate 
performance of the test that difficulty is experienced; 
the conditions under which such a test is carried out 
ander a jointer’s tent, and often either in wet 
weather, or with an admiring audience of school 
children not pressed for time —make accurate work 
very much more difficult than in the more favourable 
conditions of the test-room or laboratory. 

The determination of the length of the cable 
under test is usually carried out at the time of the 
test, and in doing this it is advisable to chalk and 
number the successive tape lengths on the ground 
boldly, as these marks will be useful in locating the 
position of the fault from the result of the test. 
The length of the cable, as measured, requires to 
be corrected for the joints on the section, the usual 
rule being to allow one yard for each joint. It 
may be remarked that this allowance must be made 
for every service tapping in the case of the outer 
of a concentric main, and also for every inner service 
joint in the case of the middle conductor of a triple- 
concentric cable. Allowance must also be made for 
the testing leads if necessary, but it is usually pos- 
sible so to arrange the test that the equivalent length 
of these leads in terms of the faulty cable need not 
be allowed for. The result of the corrections is to 
give a fictitious length to be used for purposes of 
calculation. and it must be borne in mind that the 
distance of the fault as found by the test is also 
a fictitious one, this distance having to be corrected 
for joints in order to obtain the actual number of 
vards from the testing position to the fault. This 
will be made clear by a consideration of fig. 1. 


1 22 43 64 85 106 
0 80 100 
Fig. 1. 


which represents a length of 100 yards of cable, in 
which there is a joint every 20 yards, the testing 


wires at each end being attached to a fitting in a 
disconnecting box. The lower figures give the 
actual distances in yards from the testing position 
A, the upper figures giving the fictitious or ‘* equi- 
valent ’’ distances used in the calculations. If the 
result of the test gave the position of the fault as 
82 yards from A, it is seen that the actual position 
will be two yards to the left of joint r, or 78 yards 
only from a. ° 

It has been frequently pointed out that in tests 
carried out according to the bridge method, the 
leads connecting the cable loop to the bridge should 
be in the slide wire arms. The slide wire used is 
generally 1,000 mm. long, and if each half of this 
wire be reduced by a length equal to the equivalent 
length of the connecting leads in terms of the wire, 
the nominal value of the slide wire circuit remains 
1,000 mm., and calculations are simplified. Even 
if the length of the slide wire is not so reduced, the 
additional calculation can easily be performed men- 
tally. If m is the equivalent length in millimetres 
of slide wire of each of the testing leads, and # is 
the position of the movable contact which gives 
equilibrium of the bridge, the factor by which the! 
length of the faulty cable must be multiplied to give 
the distance of the fault from the testing position 
is (v+n)/(1,000+2n). This expression is nearly 
equal to (x +n)/1,000 x (1—2n/1,000), and the actual 
factor required can be found mentally from +, by 
adding to it the equivalent length of one testing 
lead, and subtracting the same percentage as that of 
the resistances of the two leads to that of the slide 
wire. If, for example, x is 564, and m is 3, the 
mental calculation will be 464+43-—0.564x6, or 
064 + 3-—3=564. 

Care must be taken in making up cable loops for 
localisation tests that the faulty and sound cables 
are either connected together without appreciable 
resistance, or, what is almost as good, that allow- 
ance is made for the resistance of the connection. 
A piece of 7/22 cable seems to the uninitiated to 
make a very good connection between two adjacent 
fittings in a disconnecting box, but when it is con- 
sidered that the resistance of 3 in. of cable of this 
size is equal to that of 24 yards of 0.15, and that, 
moreover, the customary allowance of 1 yard should 
be made for each clamped connection, it will be 
understood that neglect to make the necessary 
allowance of 44 yards in the loop will introduce 
considerable inaccuracy when a fairly short length 
of cable is being tested. 

Fall of potential tests are usually in greatest 
favour in direct-current systems, owing to the ease 
with which current can be obtained from the mains 
for testing purposes, by the use of a bank of lamps. 
In these tests it is usually assumed that the: current 
is constant throughout the test. This assumption 
is usually a fairly legitimate one, especially if the 
fault be a low-resistance one, and it be possible to 
use a small testing current. In this case any small 
variations in the resistance of the fault will not, 
owing to the relatively high resistance of the test 
lamp, cause much variation in the total resistance 
of the circuit. There is, however, one case in 
which the assumption of a constant current during 
the test may not be justified, this being that in which 
two testing leads from the testing position to the 
far end of the cable are utilised. When. this is the 
case, it is well known that the testing current can 
be taken to the remote end of the faulty cable by 
one wire, the other wire being utilised as a pilot 
wire for the testing instrument. In these circum- 
stances, if the length of cable being tested is con- 
siderable, and the testing cables be of small cross 
section, the resistance of the wire conducting the 
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current to the remote end of the faulty cable may 
be sufficient to cause. an appreciable difference be- 
tween this current and that which is fed into the 
other end. Moreover, if the faulty cable be of small 
cross section, and of considerable length, the resist- 
ance of the path of the current from one end of the 
cable to the fault will generally be different from 
that from the other end, and this difference may also 
introduce a variation in the testing current. The 
further possibility of variation in the supply voltage 
has also to be kept in mind. The way to ensure 
accuracy in fault localisation by the fall of potential 
method is to have an ammeter in circuit with the 
bank of lamps supplying the testing current, and to 
take simultaneous readings of the ammeter and the 
millivoltmeter. Any variation in the current can 
then be easily allowed for, and provided the equiva- 
lent length of the faulty cable has been correctly 
determined, the result of the test is certain to be 
accurate. 
Bridge tests for fault localisation have the advan- 
tage that they are not susceptible to inaccuracy 
through variation of the resistance of the fault. 
Bridge tests can be arranged with the fault either 
in the battery or in the galvanometer circuit, and 
when using current from direct current mains are 
very convenient, giving very trustworthy results, 
provided a suitable cable loop is obtainable, and that 
the resistance of the slide wire is of the same order 
as that of the loop. The ideal cable loop is oné in 
which the sound cable is of the same cross section 
and length as that of the faulty cable—such con- 
ditions being realised in the case of an outer fault 
on a concentric cable. If a cable of different cross 
section has to be used to complete the loop, the 
bridge will be more sensitive if this cable be of 
larger cross section than the faulty cable. The use 
of a cable of different cross section, for a loop test, 
always, however, introduces possibility of error, in 
that the ratio of the resistances per yard of the two 
halves of the loop is rarely known with certainty. It 
may be well to say that it is perfectly simple to elimi- 
nate from the test the uncertain equivalent length of 
the return cable, by making a loop test from each 
end of the faulty section—using the same loop in 
each case. If aand 6 be respectively the factors of 
the length of the cable loop giving the distance of 
the fault from the first and second testing positions, 
x the distance from the first position, / the length 
of the faulty cable, and m the unknown equivalent 
length of the return cable, we have +=a/(l+m), 
and 1—x=6/(l+m). From these two equations 
we obtain at once +=la/(a+), in which expression 
m, the unknown length does not appear. . Unless 
therefore the return cable is large compared with 
that under test—in which case a small error in calcu- 
lating its equivalent length will obviously not greatly 
affect the accuracy of the final result—or the respec- 
tive cross sections are known with a good degree of 
certainty, it is always advisable to carry out the 
duplicate test, and so eliminate the uncertain quan- 
tity. When conducting bridge tests, and the testing 
current is taken from the mains, it is well to limit 
this current to the smallest amount possible. The 
contact resistance of the slider with the wire is fairly 
high, and any appreciable sparking will soon burn 
and pit the wire sufficiently to impair the uniformity 
of cross section upon which the accuracy of the test 
depends. The condition for maximum sensitiveness 
of the bridge is a point that is often overlooked. This 
condition has been referred to above, and if the 
difference between the resistances of the two circuits 
be considerable, it will be found that the galvano- 
meter does not respond well to small variations in 
the position of the movable contact, a state of affairs 
making accurate localisation impossible. If the 
slide wire were either of very much higher or very 
much lower resistance than that of the cable loop a 
variation of the position of the movable contact over 
the entire range of the slide wire would produce 
practically no deflection of the galvanometer. 


Fault-localisation tests on alternating-current 
networks are considerably more troublesome than 
those in direct-current areas, in that current for 
testing purposes has to be obtained from a battery 
brought to the job. Special batteries for this pur- 
pose are usually kept at the works, but it not in- 
frequently happens that when they are required for 
testing purposes they are badly in need of charging. 
Every care should be taken of these testing batteries, 
and they should be charged and discharged regu- 
larly, a duplicate set being provided that this may 
be done. Much delay in rectifying a cable break- 
down in an alternating-current area can be caused 
by lack of care in attending to the testing batteries. 

In view of the low voltages available for fault 
localising tests on a.c. networks, the methods in 
which the testing current is passed through the 
fault cannot so frequently be applied as in direct- 
current systems, owing to the fact that with these 
low voltages it is often impossible to pass sufficient 
current to obtain good readings. In these circum- 
stances it becomes necessary to resort to the methods 
in which the fault is in series with the galvanometer. 
Since there is always a small E.M.F. in the fault it 
is necessary, in bridge tests, to balance to a false 
zero. There is accordingly introduced into the test 
an additional possibility of error. In a fall of poten- 
tial test the E.m.F. in the fault can be eliminated 
by reversing the direction of the current in the loop, 
taking readings of the instrument before and after 
reversal. The mean of these readings will give the 
true fall of potential required. Unless the instru- 
ment is of the central-zero type, it will be necessary 
to reverse the connections to the instrument simul- 
taneously with the reversal of the current in the 
loop. It is always advisable, however, to endeavour 
to obtain sufficient current through the fault, either 
by breaking it down or by the provision of additional 
battery power, to arrange matters that the galvano- 
meter or millivoltmeter is connected across the 
cable loop. 

Concentric cables are used for high-tension feeders 
for single-phase systems, and frequently for two- 
phase schemes, the outer of the cables being earthed 
at the generating station. This system of distribu- 
tion has the great advantage that the outer conduc- 
tor of the concentric cable also serves as a kind of 
test sheath, by which the state of the insulation of 
the live conductor can be gauged. A low test of the 
outer insulation will not indicate usually the fact 
that a breakdown is imminent, since a total failure 
of this insulation would not affect the supply. Such 
a low test, however, gives timely warning of what 
would be a future fault on the inner conductor. It 
is, however, by no means an easy matter to locate 
a high-resistance fault on such a feeder. To break 
this fault down completely would be an easy matter, 
but such a procedure might probably destroy the 
insulation of the inner conductor, and not only put 
the cable out of commission, but also do away with 
the advantage of a sound inner to serve as a return 
in the cable loop. The best method of dealing with 
such a case appears to be the use of the fall of 
potential test by making the concentric feeder a 
cable loop, and ‘passing as large a current round 
the loop as means will permit—up to the carrying 
capacity of the cable. Since such a test will usually 
be carried out at the central station, means for 
obtaining a considerable direct current will probably 
be at hand. With a fairly long cable loop and a 
sufficiently high current it will often be possible to 
obtain a sufficient drop to give fair readings on a ser 
sitive instrument, even through a fault of as high a 
resistance as 50,000 ohms. Witha cable loop formed 
by 500 yards of 0.1 sq. in. concentric cable, a current 
of 50 amps. will give a total drop of 12 volts. With 
this voltage the sum of the currents in the testing 
instruments when connected to the two ends of the 
loop will, with a fault of 50,000 ohms resistance, be 
240 microamperes. With a total drop as high as 
12 volts the effect of any E.M.F. in the fault will be 
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negligible. It is barely necessary to say that, when 
carrying out a test of this kind the insulation resist- 
ance of the source of testing current must be of a 
very much higher order than that of the faulty cable. 
Tests for locating short circuits on a concentric 
cable without an independent return cable for a loop 
illustrate the necessity of ascertaining how far the 
assumptions upon which the legitimacy of the test 
is based, are justified. The simplest test of this 
kind, where there are tappings of the cable available, 
is to pass a constant current through the fault from 
one end of the main, and to ascertain the voltage 
between the two conductors at the testing position, 
at the far end, and at a tapping where the voltage 
is intermediate between those at the ends. On the 
assumption that the resistance of the fault remains 
constant, it is possible from the data observed, and 
from the distance of the tapping used from the test- 
ing position, to obtain the drop per yard in the 
cable, and the total drop from this position to the 
fault, from which the distance of the fault can imme- 
diately be calculated. Constancy of fault resistance 
is, however, not usual, and if this resistance vary 
much the test will be valueless. The test should, 
therefore, be so arranged that this degree of con- 
stancy is kept under observation, and this can be 
done either by using a battery of fair capacity in 
series with a resistance of negligible temperature co- 
efficient to supply the testing current, when the read- 
ing of an ammeter in circuit should remain constant 
if the fault resistance does not vary; or by keeping 
the testing current constant by regulation, and hav- 
ing an instrument connected at the far end of the 
cable, whilst the other two readings are being taken, 
so that the constancy of the drop across the fault 
may be observed. With regard to this method of 
locating short circuits, it may be worthy of note 
that should there be found no service tapping that 
will give a reading intermediate between the two 
others, this will indicate that the fault is between the 
testing position and the first tapping. If the test 
is repeated from the other end of the cable a suitable 
intermediate point can obviously be obtained. 
Faults in which the cable is burnt completely 
asunder cannot usually be localised with any degree 
of accuracy, excepting in circumstances where the 
inductive method is applicable. In other circum- 
stances the best that can be done in the way of 
testing is to rely upon readings obtained at service 
tappings. If the cable has burnt itself clear, and 
will stand the supply voltage, the burn-out can be 
located to a length between two services by testing 
with a lamp. If the ends of the cable are earthed, 
it is sometimes possible, by passing as heavy a cur- 
rent as practicable into the faulty main to locate 
similarly by testing with a millivoltmeter at services. 
This test will be indefinite, however, in that it may 
not be certain when the fault has been passed, unless 
precautions are taken to prevent any small voltage 
appearing on the portion of the main not carrying 
current. The simplest way to prevent this is to 
connect the far end of the faulty main to earth, 
also short-circuiting all conductors in the case of a 
concentric or multicore cable. If this precaution 
be taken the position of the fault should be obtained 
to a length between two services. 
Fault-localisation tests are carried out under the 
worst possible conditions, and are not made easier 
by the fact that usually time is a most important 
consideration. Whatever be the urgency of the 
particular case, if a test is to be attempted, the test 
itself should not be hurried, and every possible care 
should be taken to ensure accuracy. It should be 
remembered that if an erroneous result is obtained, 
not only is the time spent on the test absolutely 
wasted, but further loss of time is occasioned by a 
fruitless search for the fault at the wrong place. 
The need for accuracy applies as much to the actual 
calculations as to the measurements and readings. 
The writer has found it advisable to work out all 
results arithmetically, and if possible to get the cal- 


culations checked. The slide rule is an exceedingly 
useful device, but, unless it is in constant use, is 
liable to give wrong results even in the hands of the 
best of men. 

Although it is good practice, and the mark of an 
efficient mains engineer to attempt a localisation 
test in the majority of cases of cable breakdown, 
it by no means follows that a _ test should 
invariably be made before cutting. The advis- 
ability of testing depends upon a _ variety of 
circumstances, chief amongst these being the 
accurate result, and the time taken to perform 
the test. In the case, for instance, of a distributine 
main supplying a iarge number of consumers, it is 
usually advisable to cut pretty freely in order to 
restore the interrupted supply to as many premises 
as possible. Whilst a test is being performed, and, 
indeed, whilst the testing gear is being brought 
from the works the jointers are at a standstill, and 
nothing is being done; on the other hand, the first 
cut will enable one half of the consumers on the 
main to use their lights. The reaction against the 
“cut and try again ’’ method of fault localisation 
in vogue in the early days of electricity supply has 
in many instances engendered a feeling that a locali- 
sation test should be attempted in all circumstances. 
Although the old method is a barbarous one, there 
are many cases in which it is the best, at any rate 
till the faulty length is so far reduced that the num- 
ber of consumers deprived of their light is sufficiently 
small to be unimportant. The question as to whether 
or no a test should be attempted is one that must 
be decided by thé engineer at the time, and this 4¢- 
cision, moreover, must be made promptly. Once 
a course of action is decided upon, it must be carried 
out with vigour, determination, and without mis- 
givings as to its soundness or advisability. 


A D.C. TESTING BOARD FOR AN ELECTRICAL 
REPAIR SHOP. 


By JAS. WALKER. 


TueRE is an old saying that as regards boots the worst- 
shod man is the cobbler himself; out the same saying 
could quite well be applied to the workshops of other 
trades, and none more so than electrical repair shops. 

How often does one find, for instance, that to get a 
portable lamp tried for light or a cartridge fuse tested to see 
if it has blown or not, a great deal of time is lost by not 
having ready means available to make these tests. Then, 
again, a motor is sent out to a contractor’s shop for repairs 
to the armature or field coils, and when ready for test the 
sender’s engineer is usually called in to witness the test run. 
What the writer usually finds on these jobs is a conglome- 
ration of cables lying on the floor, several valuable instru- 
ments likewise, plenty of oil floating about, and a few bare 
joints to take up one’s attention. All are necessary, no 
doubt, but none are in their proper place. This state of 
affairs applies to factory repair shops as well as contractors’, 
and this, coupled with the fact that very often small arma- 
tures are to be seen lying on a heap of bolts, screws, tools, 
&c., on the benches, does not tend to give one a favour- 
able opinion of the quality of work turred out in these 
shops. 

In all the visits to electrical shops in public works and 
contractors’ shops which the writer has had to undertake in 
the course of his duties, only in a few instances has it been 
noticed that an attempt has been made to rig up some kind 
of arrangement for testing purposes. None, however, have 
embraced the most essential connections and instruments 
—" to carry out every-day tests, off one common 


It is, therefore, with the feeling that the board described 
and illustrated below will be of interest to readers, that 
these lines have been written. 
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The board shown in the illustration has been made up 
to enable the every-day tests to be carried out without 
anything further to do than to connect the leads of the 
apparatus to be tested. The uses to which the board can 
be put are, to test single lamps, portable lamps fitted with 
adaptors or with plugs, apparatus in series with a lamp, 
armatures for drop test, to pass current up to 8 amperes, 
or up to 120 amperes, and for charging accumulators. 

The mountings are usually found out of commission in 
electrical repair shops, and comprise :—Two 8.P. circuit 
breakers, A A, with their no-volt coil resistances, 8 B, which 
may not be required, ammeter c up to 20 amperes, ammeter 
D up to 120, voltmeter E reading voltage of supply, in this 
case 230, slide wire resistance F, 5-am socket G, batten 
holder H, two small terminals 11, three main terminals 
Jy, and two ammeter cut-outs K,, K,, and two fuses L. 


A pv.c. WorKsHop Test PANEL, 


The slate panel on which all are mounted is part of an old 
fused panel, the old holes being plugged up and black 
varnished all over. The board measures 48 in. x 20 in. 
x 1) in., and is mounted on an iron frame made of 2 in. 
x 4 in. stuff, and projects 4 in. from the wall. 

When testing a motor or other apparatus which requires 
between 20 and 120 amperes, the smaller ammeter should 
be cut out by means of plug K,, but when requiring up to 
20 amperes only, the larger ammeter can either be cut out 
or left in circuit, as desired. To obtain the highest 
amperage the terminals J, and J, are used, and for the 
smaller amperage J, and J, The amperage available 
between the two latter terminals depends, of course, on the 
sliding resistance obtainable. The one fitted on the board 
here illustrated passes a maximum of 8 amperes. 

The board has proved to be very convenient, and well 
worth the time spent on fitting it together. 


Finland’s Potential Water Power.—In view of the 
shortage of fuel throughout Europe, and the important part which 
the British electrical industry may hope to play in establishing 
hydro-electric systems, some figures in regard to the water power 
of Finland are interesting. Out of a total estimated water power 
of 3,000,000 H.P. at average water level, specialists consider about 
1,050,000 H.P. to be of direct use for industry. Of this, only 
150,000 H.P. is at present utilised, thus leaving considerable possi- 
bilities of development. 

Of the 79 waterfalls in Finland with potential capacities of 
horse-powers from 5,000 to 300,000, 42 range from 5,000 to 
20,000 H.P.; 25 from 20,000 to 50,000 H.P.; 6 from 50,000 to 
peg 4 p.; and 6 from 100,000 H.P. to 300,000 H.P.— Bulletin of 
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FUEL ECONOMY IN GERMANY. 
Bx COSMO JOHNS and LAWRENCE ENNIS. 


(Abstract of paper read before the TRON AND SteRL INSTITUTE.)- 
THIS report is a statement of facts and inferences based on 
observations made in the occupied territories on the left bank 
of the Rhine by the authors, when members of a Commission 
appointed by the Government to investigate the German iron 
and steel industry in the occupied territory. 

_ The problem of fuel economy in the iron and steel industry 
is not completely envisaged until it is realised that pig iron is 
not the only useful product of the blast-furnace. The gas pro- 
duced in such prodigious quantities is, when properly 
cleaned, the ideal fuel for internal-combustion engines. The 
combustible gas must be produced, and is as much a product 
of the furnace as the pig iron. It is in the direction of 
utilising to its fullest possible extent the fuel-gas produced 
that progress in fuel economy lies, and it is here that German 
practice has concentrated its efforts. 

There was evidence in every place we visited that the im- 
portance of the effective cleaning of the gas was fully realised, 
and effective cleaning begins after the gas leaves the ordinary 
dust-catcher. We did not observe a single instance where un- 
cleaned gas was used for stoves or boilers. Some system— 
wet or dry—was almost always used to reduce the dust 
content of the gas to about 0.1 gramme per cu. metre 
before it was used for any heating purpose whatever. The 
second cleaning for such gas as was used in internal-com- 
bustion engines was almost invariably accomplished by 
Theisen washers. These not only reduced the dust content 
to from 0.001 to 0.003 gramme per cu. metre, but also served 
to cool the gas. 

Nothing that we saw during our visit was more suggestive 
or instructive than the use made of large gas-engines. The 
large central stations with ten, twelve, or more gas-engines of 
from 1,500 to 5,000 H.P. visited at so many works were 
eloquent testimony to the value of the internal-combustion 
engine for the utilisation of fuel-gas. Blowing-engines for the 
blast-furnaces, for the Bessemer converters, and for the 
generation of electric power were nearly always gas-driven. 
The more modern the works, the more were large gas-engines 
used. For the units favoured in iron and steel works for 
blowing-engines or electric generators the gas-engine is not 
only the most efficient, but it uses the fuel-gas that is nor- 
mally and necessarily produced by the blast-furnace—a fuel 
on which the only real cost incurred is that for collecting and 
cleaning it. Starting with the cleaned gas the alternatives 
are steam-raising and using the steam in turbines, or using 
the gas in internal-combustion engines. The overall efficiency 
from fuel to power generated is greatly in favour of the gas- 
engine. ‘The large installations in nearly every works we 
visited were convincing proof that the large gas-engine using 
cleaned blast-furnace gas was a reliable prime-mover. The 
table at the end of this report shows the installations of large 
gas-engines at works. It is by the fullest possible use of 
blast-furnace gas in large gas-engines for the compression of 
air for blast-furnaces and Bessemer converters and the 
generation of electrical energy for transmission to rolling- 
mills, and other steelworks’ plant, that fuel economy can be 
secured, for in this way, and this way only, can a consider- 
able surplus of gas be obtained for such steam-raising as may 
be found necessary, and for furnace-heating. This was the 
policy of the works we visited, and the more modern the 
works, or the more recent its reorganisation, if an old one, 
the more completely was it carried out. The gas-driven 
electric generators do not respond to the fluctuating demands 
from the steelworks, and the usual practice was to install 
some steam-turbine-driven generators to assist the gas-driven 
generators, and thus form an elastic combination. But the 
gas-engine was the predominant partner. At the Volkingen 
works in the Saar Valley a waste-heat boiler had been in- 
stalled to utilise the sensible heat of the exhaust gas of a 
3,000-H.P. gas-engine, and so successful had been its perform- 
ance (said to be 13 cubic metres of water evaporated at 15 
atmospheres pressure with considerable superheat) that a 
second boiler was being put down. This example was con- 
vincing evidence that effective use can be made of the heat 
in the waste gases from large gas-engines. If at the same 
time the cooling water of the gas-engine were used as feed- 
water for the waste-heat boiler, we should have a combined 
efficiency unapproached by any other prime-mover. That 
this is the direction in which further economy in the con- 
sumption of fuel can be obtained is clear. The more the gas- 
engine can be utilised for power and air blast production, and 
the less the call on gas- or coal-fired boilers, the greater will 
be the economy measured in fuel consumption—from ore ‘to 
finished steel—per ton of product. 

The rolling-mills and auxiliary machines are large con- 
sumers of power, and therefore of fuel. The internal-com- 
bustion engine, despite its high thermodynamical efficiency, 
is not available, owing to its proved inability to meet, when 
directly coupled, the rapidly fluctuating demands of a rolling- 
mill. The electric motor helps to get over the difficulty to a 
considerable extent, for the central power-station, with its 
gas-driven generators and steam turbines, has less violently 
fluctuating demands to deal with. It would, we consider, be 
generally agreed that mills of 36-in. diameter and under can 
be economically driven electrically, while for the smaller 
machines electrical power would always be preferred. It is 
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when the large blooming-mills come to be considered that 
diversity of opinion will become apparent.. The weight of 
evidence, as shown by current practice, was distinctly against 
the electrical driving of such large mills under the conditions 
that prevail in the areas visited, but the objections seemed 
largely based on the rapid and considerable variations in the 
power consumption of such large mills. This rapidly varying 
load would perhaps impose too heavy a burden for the power- 
station of a single works to carry, but the linking-up of 
neighbouring power-stations, such as we found was the case 
in Luxemburg, would be an ‘obvious remedy. At the great 
Hagondange works completed by Thyssen, near Metz, just 
before the outbreak of war, the steelworks is completely 
electrified and the large blooming-mill has a 16,500-H.P. motor 
at each end of the rolls. We must, however, put on record 
the fact that the majority of mills we saw were steam 
driven. 

The electrostatic process for the precipitation of dust or 
fume was devised by Prof. Cottrell to remove the flue dust 
or fume in the voluminous output of waste gases in certain 
non-ferrous smelting operations. Once its virtues were recog- 
nised its adoption made remarkable progress, and the days 
of the old bag systems for filtering the dust from the gases 
seem numbered. The bag system is expensive to erect and to 
maintain, It is but natural that the application of the 
Cottrell system to the cleaning of blast-furnace gases was 
suggested, and it is understood that experiments are in pro- 
gress in England. If successful, there should be a wide field 
open for a system with so many advantages. It would still 
be necessary to use a fmal washer, such as the Theisen, for 
the cooling, if not the cleaning, of the gas used in the internal- 
colnbustion engines. A further idvantage would be that 
there would be no considerable cooling of the gas used for 
stove heating or boiler firing, except that lost in transmission. 

Our conclusions may be summarised as follows:—(1) The 
blast-furnace gas should be cleaned, without loss of sensible 
heat, if the conditions render it_ possible, until the dust con- 
tent is at least as low as 0.1 gramme per cubic metre. It is 
only when this has been done that the gas can be used 
economically for any purpose in iron and steel works practice. 
Gas intended for use as fuel in internal-combustion engines 
should of course be still further cooled and cleaned. (2) All 
power, whether compressed air for blast-furnaces or con- 


verters, or electric energy, should be generated.in gas-driven 
prime-movers with only such steam turbines as are found 
necessary to deal with fluctuating loads. As ‘much ‘steam! as 
possible should be furnished by waste-heat boilers attached 
to the large gas-engines. These waste-heat boilers, should be 
of the fire-tube, not water tube, type. (3) If the linking-up 
of the power-stations of neighbouring works is possible, then 
the whole of the steelworks should be electrically driven. 

These three conclusions would reduce the number of steam 
boilers to a minimum. The great works at Homecourt, just 
inside the old French frontier not far from Metz, only used 
about 40 tons of coal per twenty-four hours before the war 
for its large output. Here we have an actual example of a 
negligible coal consumption. The coke used in the blast- 
furnaces produced enough gas to furnish practically all the 
other fuel required in the iron and steel works. It is not 
always recognised that the modern blast-furnace is the most 
efficient gas-producer in existence to-day, and that the gas 
produced is the ideal fuel for the most efficient type of prime- 
mover that we have available. In a district where there is 
a large demand for electric energy, it might be profitable 
for the steelworks to sell it and use solid fuel in the works 
for heating or steam raising, but this would depend on the 
local demand, and its expediency would be decided by local 
conditions. 


EXAMPLES OF INSTALLATIONS OF LARGE GAS ENGINES. 


Gas driven. 

20 

Converte 
t-furnace ‘onverter 

s= blowing engines.| blowing engines, | Electric generators. 

Hagondage 6 Six 1,500 u.p. | Two 5,000 u.P. each | Twelve 2,500 to 3,000 
h | Kw. each 


| ( Three 2,800 kw. each 
eac Twol,100 ,, ” 
Rombas .. | 6] Eight 2,000H.p. (One6,000 ,, ,, 
each |, Two 4,000 >, ;|Three 4,000 ,, 


eac 
Knutange.. | 10 | Nine | 5,000 


Differdange | 10 | Eight 14,000 n.. | Twelve 20,000 kw. 
total ‘tal 
Adolf Emil | 6 |Eight 1,400m*, air — Nine 1,400 to 1,500 
Hiitte .. capacity each KW, each 
Steam plant additional in all cases 
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The Three-Electrode Thermionic Valve as A.C. Generator. 
By Prof. C. L. Forrescug. (Abstract.) 
Section G.—Engineering. 


THis paper deals mainly with work done during the war in 
the W/T Department of H.M. Signal School at Portsmouth, 
which constitutes the instructional and experimental centre 
for all matters pertaining to naval. wireless telegraphy. . The 
paper has been prepared in collaboration with the Superin- 
tendent of Signal Schools and his staff, has been submitted to 
the Admiralty, and is now published with the Board’s 
approval. 

Thermionic waves were used in the Naval Service for the 
generation of high-frequency currents of small amplitude for 
reception by the “ heterodyne ”’ or beat method in 1914. De 


Forest’s *‘ audion’’ valves were used, and the circuits were 
made up from existing Naval Service apparatus. Later sets 
used for the same purpose were made by the Marconi Co., 
the valves employed being those designed by Capt. H. J. 
Round. In both cases the maximum high-frequency current 
was in the neighbourhood of 50 milliamperes. 

IQuring the spring of 1915 experiments were carried. out 
with a transmitting valve of Capt. Round’s design. At about 
this time the French too Were experimenting with valve trans- 
mission. ‘Towards the end of 1915 some transmitting valves 
of the ‘‘ Oscillion’’ type were obtained from-America by the 
Admiralty. But the uncertainty of the supply and the still 
far from perfect results obtained made it evident that the 
requirements of a Naval W/T set using transmitting valves 
could not yet be met. In the spring of 1916 a ‘* Photron’’ 
valve, made by the American General Electric Co., was pur- 
chased by the Admiralty for experimental work. This valve 


but for one small defect was probably the equal of any valve 
made up to the end of 1918. 

It was recognised that although the Pliotron valves as then 
developed could not be manufactured on a scale sufficiently 
large to meet naval requirements, and exhaustive trials and 
experiments were continued by the experimental W/T staff of 
H.M.S. Vernon. The results of these experiments together 
with the information already published in the technical and 
scientific journals (principally American) enabled a fairly com- 
plete theory of the action of both the circuits and the trans- 
mitting valves to be worked out. This theory has formed the 


basis of all the subsequent designs. 
2 3 


P 


Fia. 3. Fic. 4. 


Early in 1917 the first attempts were made to manufacture 

transmitting valves in this country to meet naval require- 
ments. This attempt was undertaken by the General Electric 
Co., at Hammersmith, in collaboration with the naval experi- 
mental W/T staff. 
_ By a fortunate coincidence, the construction of these valves 
just preceded an urgent demand from the Grand Fleet for a 
valve transmitting set. ‘The designs were worked out and 
eight sets were put in hand in the W/T workshops in H.M.S. 
Vernon. The first two of the sets were dispatched to -the 
CGirand Fleet on the night of Good Friday, 1917, within six 
weeks of the demand for the sets arising. 

The. success of the first valve transmitting sets in the Grand 
Fleet led quickly to the demand for other sets of great power. 
In the autumn of 1917 a larger set was designed to work 
from the power supply of existing spark apparatus. The 
apparatus was being fitted in ships as it became available 
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throughout. the whole of the summer of last year. To @ great 
measure the success of this set was due to the type of aerial- 
tuning. inductance employed. This coil was designed by the 

T staff at Portsmouth primarily for use with Poulsen arc 
sets. . Whilst. the parts of this more powerful set were being 
manufactured, yet higher power sets were 
with for use on board ship and in the Admiralty shore 
stations. 

Wireless telegraphy and telephony do not constitute the only 
spheres of utility of the three-electrode valve as an alternat- 
ing-current generator. For laboratory and testing purposes 
it 1s rapidly taking the place of all other sources of a.c. where 
frequencies above about 200 cycles per second are required. 
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Characteristic curves showing the control exercised by the 
grid electrode are given in fig. 1, where the voltage of the 
grid with respect to the filament is plotted horizontally and 
the current at the positive electrode is plotted vertically for 
three different values of the steady positive voltage applied 
to that electrode. With the grid 100 volts or more negative 
to the filament, it is only with high voltage on the positive 
electrode that the current at this electrode is appreciable. 
As the grid becomes in turn less negative and then moderately 
positive, the current at the positive electrode gradually in- 
creases to a more or less clearly defined maximum value. 
This maximum value corresponds to the total rate at which 
the free electrons, are emitted from the filament, and the 
hotter the filament is, the greater will be this rate of emission 
and the greater will be the maximum value of the current. 
After this maximum has been reached any further increase 
of the positive voltage of the grid will lead to a decrease of 
the current at the positive electrode because of the diversion 
of proportion of the electron stream to the 
grid itself. 

With bad proportioning of the circuit and the valve, the 
current generated may reach a stable maximum value long 
before the possible maximum power output from the tube 
is attained. Bad design of this kind leads to the use of 
unnecessarily large and expensive valves. 

Referring to the simple circuit arrangement, fig. 2, in 
the course of one cycle of the oscillating current in the 
capacity-inductance circuit, the effective voltages both between 
the grid and the filament and between the positive electrode 
and the filament, are varying. In fig. 3 the variation of these 
two voltages is plotted for one cycle in the correct relative 
phases to the current in the inductance: the positive direction 
of the current in the inductance being from the point a to the 
point 0, and on to the point b (fig. 2). With regard to the 
tube the positive directions for the voltages at both the 
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positive electrode ‘and the grid is when the filament is 
negative. In order to determine the nature of the current 
in the part ob of’ the industance L it is necessary to refer to 
the characteristics of the valves. These may be plotted as 
in fig. 1, but are preferably drawn out as in fig. 4, adopted 
in H.M.8. Vernon in 1915, where the voltage at the grid is 
plotted horizontally, the voltage at the sitive electrode 
vertically and the current at the positive electrode is drawn 
in as a 6eries of contours of constant current. 

‘The’ first point of the cycle of fig. 8 is a point where the 
voltage at the grid is a maximum and that at the positive 
electtode a minimum. This will correspond to. a point P in 
fig. 4.\ After one quarter of a cycie has been passed through 
the! voltage at both the grid and the positive electrode will 
bé atthe normal values as maintained by the batteries. 
state corresponds to the point x of fig. 4 (which also 
corresponds to the point x, fig. 1). After one-half cycle 
has been passed thirotigh the point @, fig. 4, will have been 
reached. After three-quarters of a cycle a return is made 
to the-point-x, and back again to the point Pp on completion 


of the whole-cycle. Since the alternating components of 
the difler in phase by 180 deg, the points 


x and Q, fig. 4, will lie on a straight line, which has been 
called the “ oscillation line.’’ The way in which this line 
cuts the contours. in fig. 4 shows the variation of the current 
in the part ob of the inductance L. This variation has been 
plotted in fig. 5 in its correct phase relation to the current in 
the inductance. lt will be seen from an inspection of the 
second curves of figs. 3 and 5 that the alternating component 
of the current flowing in at o and out at b (fig. 2) is opposite 
in phase to the alternating component of the voltage between 
these two points. The conditions chosen for the diagrams 
represent, therefore, a supply of alternating power to the 
inductance. Had the oscillation line been drawn as in fig. 6, 
the phase of the current would have been reversed, and 
power would have been abstracted from the circuit. One 
condition necessary for the building up of a small incipient 
oscillation is, therefore, that the oscillation line should lie 
as in fig. 4, and not as in fig. 6. 

The average current taken from the supply is } 1 at the 
steady voltage v,. Hence the efficiency of the valve, neglect- 
ing the power supply to the filament, is 50 per cent. This, 
however, is by no means the highest ye efficiency. Any 
arrangement of the valve and circuit that leads to an irregular 
wave of current giving a considerable power to the circuit 
but having at the same time a low arithmetic mean will give 
a much higher efficiency than 50 per cent. If a steady 
negative voltage is applied to the grid so that the midpoint 
of the cycle is towards the bottom of the characteristics, 
efficiencies as high as 75 per cent. can be obtained. A 
battery may be used for this purpose, but the circuit shown 
in fig. 7 is preferable, where the small rectified current from 
the grid passes through the resistance B, and so automatically 
maintains the grid at a negative voltage depending upon the 
amplitude of the oscillations. 

Most of the valve-transmitting sets in the Naval Service 
have been designed to work as far as possible from the power 
supply of existing spark telegraphy sets, which supply is in 
the form of a H.7., single-phase, 1.c., of frequency from about 
100 cycles per second upwards. To use this supply it is 
necessary to fit rectifiers which will convert the a.c. into a 
p.c. supply. The rectifiers used are two electrode valves 
differing from the three electrode valves only in that the 
grid electrode is omitted. Fig. 8 shows a simple method of 
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connecting up a two-electrode valve for this purpose. During 
the half-cycles when the positive electrode P is positive to 
the filament, negative electrons are drawn from the filament. 
During the other half-cycles no reverse current can pass. 
Consequently there is a deficit of negative electrons on the 
plates of the condenser connected to the filament of the valve. 
The terminals of the condenser c can then be used as a D.C. 
supply. By increasing sufficiently the capacity of the con- 
denser the uniformity of the pD.c. supply can be increased to 
any desired extent. An improvement involving the use of 
two valves is shown in fig. 9. With this system one valve 
is operative during each half-cycle and for a given uniformity 
of the p.c. supply, the capacity required in the condenser 
cis much less. The facts that the mid-points of the secondary 
windings of the spark set transformers were already con- 
nected to earth, and that the whole secondary voltage was 
usually in excess of that required for the valves, were addi- 
tional reasons for the adoption of the two-valve system. 

For the oscillating circuit, two systems have been used; 
one in which the aerial has constituted the capacity in the 
circuit, and the other an arrangement of coupled circuits, 
in which the aerial circuit is separately tuned and is loosely 
coupled to an oscillating circuit connected to the valve. 

When using the aerial as the capacity, the circuit arrange- 
ment is as shown in fig. 7 with the addition of the necessary 
switch for the control of the oscillations in accordance with 
the Morse signals to be sent. This switch has to perform 
two functions, viz., to break the primary supply to the 
transformer and to throw the earth connection of the aerial 
coil over to the receiving instruments. Magnetically-operated 
switches have generally been used for this purpose which are 
controlled by the operator in the receiving compartment by 
a single Morse key of the ordinary type. 


Wireless in the R.A.F. During the War. 
By Masor T. Vincent Suita, M.C., M.1.E.E., R.A.P. 
(Abstract.) 
Section A- Mathematical and Physical Science. 


It is only by realising the insignificant amount of data 
existing at the outbreak of war that the details of the de 
velopment of aircraft wireless assume a correct perspective. 
Only one machine of those which went with the original 
Expeditionary Force was fitted with wireless. The earliest 
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form of spark transmitter we used was an accumulator battery 
and closed oscillating circuit, the inductance of which was 
common to the dened and radiating circuits in the form of the 
well-known auto transformer. A wandering plug enabled 
the closed circuit to be tuned to the aerial, or the aerial could 
be brought into resonance with the closed circuit by lengthen- 
ing or shortening. A somewhat similar set, made by Leslie 
Miller, had an inductive coupling; another squadron was using 
a French engine-driven set, having the auto-transformer 
coupling and a multiple rotary spark gap. The power and 
weight of these three sets were respectively : 40 watts, 50 lb.; 
100 watts, 65 lb.; and 150 watts, 78 lb. 

The ground receiving arrangements consisted of an eight- 
section, 30-ft. tubular steel mast, a 150-ft. silicon-bronze wire 
aerial, a rather unwieldy tuner, and two kinds of crystal 
detectors, also two pairs of Brown high-resistance telephones. 
‘'wo copper gauze mats as counter-capacity completed the 
outfit. The tuner was eventually replaced by a good and 
efficient instrument. 

The first battle in which wireless became a serious factor 
was that of Festubert in May, 1915. The preparations for 
this battle consisted of observing for the artillery whilst it 
registered guns. It is also memorable as being the first 
occasion upon which machines were specially detailed to 
observe the battle and to report progress by wireless. ‘This 
work was done by No. 16 Squadron, under Major Holt, with 
four machines fitted with Leslie Miller transmitters. Founda- 
tions were thus laid which resulted in the development of 
that very important branch of aerial activity known as the 
close contact patrol for the purpose of reporting iniantry 
movements. 

Another squadron, No. 10, had now been added to the 
wing, and apart from ordinary troubles, jamming or mutual 
interference, steadily increased, but the experience gained by 
this time enabled one to begin reform and organisation in 
real earnest, and the first thing done was to standardise the 
apparatus. Both for its light weight and simplicity the 
No. 1 transmitter was chosen and gave immediate relief from 
jamming owing to the smaller power used by it. The effect 
of eliminating powerful signals was very marked and_ the 
simplification through having only one kind of transmitter 
materially added to reliability. So much was this the case 
that all machines in the wing, amounting to 48 in all, were 
ordered to be titted. The wave lengths were redistributed 
on the following plan: The three flights of the most northerly 
squadron were given 100, 180, and 260 metres, the next 
squadron was given 140, 220, and 300 metres, and so on 
alternately down the line. The beneficial effect of this change 
was sufficient to meet the large increase in machines. 

The transmitter was now taken in band and a lot of useless 
connections removed, and the circuit altered by 
disconnecting the aerial from the top of the inductance and 
attaching it to a wandering plug, thus enabling the aerial 
to be loosely or tightly coupled as required. The component 
parts were assembled in a neat gas-tight box and the induct- 
ance calibrated in wave lengths, thus reducing the weight 
of the whole set to 26 lb. including all fittings, and its 
bulk by one-half. A further addition of 24 machines was 
made to our wing. These naturally brought more trouble in 
their wake as we now had 72 machines fitted. 

To relieve the severe pressure I tried reducing still more 
the power of the No. 1 transmitter which was done with 
almost startling results. 

The battery was cut down to three cells and the adjustment 
of the spark gap and primary make-and-break very carefully 
attended to, with the result that the rasping gutteral splutter 
gave place to a pleasing flute-like note. The effect was truly 
gratifying; not only were the operators delighted at the 
change, but jamming lost many of its terrors. Owing to the 
power being reduced to 20 watts, the trembler and spark gap 
remained clean and in adjustment for a longer time and the 
weight of the battery was also reduced. It was found that 
the trembler could be made to vary its note within small 
limits by careful adjustment. This was of great assistance 
to the operators and the soundness of these principles in the 
prevention of jamming was amply proved later on. 

About this time another very important detail was added 

to our organisation in the establishment of a squadron wireless 
control station situated between the guns and the squadron. 
It was connected to squadron and batteries by telephone, and 
its prime duty was to listen to the machines working with 
their batteries and to take down as much as possible. These 
records formed an invaluable means of locating causes of 
failure, as the control station afforded definite proof of the 
truth or otherwise of reported faults. Another duty was to 
lay out a signal on the ground indicating to a machine on 
its way from the squadron to the lines, the quality of its 
signals. The control station was naturally freer from jam- 
ming than a battery station, consequently it was possible 
to accept signals from a machine and telephone them to a 
batterv that was for some reason not getting its signals. ‘The 
_— of these stations was started at Vielle Chapelle in May, 
1915. : 
In July the first introduction of the thermionic valve took 
place. It was a Round valve, of the soft type associated with 
the Round magnifying circuit, and was very delicate in 
action, requiring considerable training on the part of the 
operator, but it obviously possessed great possibilities. 

The battle of Loos, in September was a great opportunity 
for proving the use of wireless on a large scale, and it emerged 
triumphant. In spite of there being about 20 machines always 


working in the salient to about 60 ground stations with the 
guns, no serious failure took place. 

About this time another small but effective improvement 

was made. Large capacity accumulators were conductive to 
failures owing to the mechanics forgetting when they were 
last charged. By substituting accumulators of sufiicient 
capacity for only one spell they had of necessity to be re- 
charged after every tlight, and in addition the weight of the 
battery was reduced by 25 per cent., and the whole trans- 
iitting set including all fittings to 18} lb. 
_A matter that demanded earnest attention was the danger 
from tire. Obviously the close association of the electric spark 
and petrol required that every possible precaution should be 
taken. As a switch might easily be moved in the case of a 
crash, the only really certain remedy was a complete dis- 
connection of the accumulators from the wireless apparatus 
by means of a plug. This fitting was made compulsory 
throughout the R.F.C., and nq machine was allowed to leave 
the ground or land again with its battery connected. 

So far as 1 am aware no fire caused by wireless occurred 
after this. 

In February, 1916, I was ordered to organise the wireless 
repair section of No. 1 Aircraft Depét at St. Omer. One of 
the most important things undertaken by this section was 
the fitting of all the machines as they arrived from England 
in the safest and most efficient manner instead of leaving it 
to squadrons to carry out. When it is remembered that only 
20 watts were being used by the transmitters, the greatest 
care had to be taken to avoid leakage by conduction and 
induction. 

The transmitter and its battery were mounted on a tray 
which slid into a little cupboard in the fuselage. In the 
early days, officers were taught to adjust and tune in the 
air, but experience showed that it was much safer and better 
to leave all that sort of thing to be done by the trained 
mechanics on the ground; they were responsible that every- 
thing was in perfect order before the machine left the ground. 

The confidence of the pilots was a very important factor 
in the success of wireless, and to gain this, one had had to 
participate in, and appreciate, as far as possible, some of 
their difficulties and dangers. This knowledge profoundly 
modifies the design of any apparatus that can be used in 
war successfully. To call upon a pilot to make even one 
adjustment may easily add 20 per cent. to the failures, and 
it was found by experience fo be far better to sacrifice a 
certain amount of electrical efficiency and to provide apparatus 
which was able to do the work required. 

These remarks are made in defence of the No. 1 transmitter 
and in answer to the criticism by wireless engineers who had 
no opportunity of appreciating the conditions under which 
this work was carried out on the Western Front. 

Early in 1916 Major Prince brought out a valve trans- 
mitter with telephonic attachment of his own design. This 
was successfully demonstrated to Lord Kitchener, who was 
visiting France at the time. He was able to hear every word 
from a machine flying 40 miles away, and was much im- 
pressed. 

Whilst the correct length of aerial for a definite length of 
wave is well known for different kinds of aerials on the 
ground, I found the ratio in the air differed with each type 
of machine, and presumably depended upon their different 
electrical capacities. The ratio of 1 ft. of aerial for a wave 
of one metre was true only within small limits. 

Amongst the requirements for the following year the need 
for a 100-mile transmitter was felt. Major Whiddington’s 
spark transmitter was adapted provisionally until valves were 
sufficiently developed for this work, which occurred the 
following year. 

Although the continual growth of the R.F.C. showed that 
the general principles already in use in. wireless were sound, 
it was clear that an extension of the range of notes as distinct 
from wave lengths was desirable. Accordingly the wireless 
repair section set to work and produced a simple but very 
effective little device which was easy to fit to the trembler of 
the primary of the transmitter. By a ——_ adjustment, 
the note could be varied over a range of about six whole 
tones, thus giving a very great variety. Our little workshop 
made them, and a flight in every squadron on the whole 
front was fitted in a month, and proved a great success. 

In March, 1916, it became necessary to turn our attention 
seriously to the reception of signals in aeroplanes. The in- 
struments hitherto sent out for trial had not proved satis- 
factory, and it was reported that the enemy was using such 
a device. With the assistance of Col. Blandy, three days 
later we were able to give a demonstration. of the reception 
of signals from a standard army station, by an aeroplane at 
20 miles range. We used three valves associated with fixed 
coupled circuits designed for one wave length only. This 
sae for extreme simplicity, as the apparatus only required 
to be switched on to function without further adjustment. 

The whole front was by now standardised and organised. 
As the Somme operations took place during July, August, and 
September, when the days were very long, the strain on 
operators of listening in from dawn to dusk was immense, 
especially as there were over 600 ground stations in the battle 
area with only one operator at each. The arrangements for 
putting the guns on to fleeting targets worked splendidly, 
and over 100 signals an hour of this kind were dealt with 
at Group Headquarters. Co-operation with the infantry also 
proved succeasfu 


asful. 
At the end of 1916 the total wireless personnel numbered _ 
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200 officers and 2,000 operators and mechanics, or more than 
the total personnel of the R.F.C. at the outbreak of war. 

It was probably in training that the greatest effect was 
made. © Specialisation was carried to its extreme, and with 
standardised apparatus and methods, the system proved itself 
fully justified, and an ever increasing stream of officers and 
men poured out to France, all highly trained in their own 
particular branch of wireless, whilst periodical visits were 
paid to the Front by us all in order to keep thoroughly up 
to date. 

Extremely good wireless work was done at the battle of 
Arras and Vimy Ridge. re 

During the year continuous wave transmission and wireless 
telephony were developed to the point of standardisation and 
use at the Front. In the latter case intercommunication 
between the fighting machines in the air was leading to im- 
portant results, and a range of five to ten miles was achieved. 
The visual reception of signals in aeroplanes utilising valves 
to work a relay was developed and demonstrated successfully 
in France by Capt. Murphy, but was not employed. By the 
end of 1917 the following apparatus had been evolved for and 
by the R.F.C., and was in use in the field: Short and medium 
range air to ground spark transmitter; aircraft receiver for 
Morse and telephony; aircraft and ground telephony and 
C.W. transmitter; ground spark tonic train and C.W. trans- 
mitters and C.W. and spark receivers, and directional receiv- 
ing for aircraft was in an advanced experimental stage. 

The total wireless personnel now numbered 300 officers 
and 3,760 operators and mechanics. ; 

At the signing of the armistice complete ground wireless 
«ommunications had been established between all units. Be- 


Fic. 1.—UNSTRESSED. 


tween 400 and 500 machines were fitted with wireless, and 
the guns were provided with nearly 2,000 wireless stations. 
is 4 whole personnel amounted to 520 officers and 6,200 other 
ranks. 

[t must, I think, be judged satisfactory that we were able 
to beat the enemy so thoroughly in a science in which at the 
outbreak of war they excelled so conspicuously. Of the 
truth of this assertion he has given us ample corroboration 
in a document captured by us. 


Electric Resistance Heat-treating Furnace,—T wo forms 
of a new type of electric resistance furnace have been 
developed by the General Electric Co., U.S.A., viz., a high- 
temperature (1,000 deg. C.) furnace used in tempering and 
hardening gun forgings, and a low-temperature furnace (up to 
510 deg. C.) used for shrinking jackets on a variety of cores. 
According to the Technical Review, the furnace is built in 
units which may be fitted above one another to give a greater 
depth of heating surface. Each unit of the low temperature 
furnace consists of a cylindrical casing with top and bottom 
castings and a heating unit of calorite ribbon mounted on, 
but insulated from, a cast-iron supporting plate. A one- 
section furnace is usually provided with automatic control. 
The construction of the vertical high temperature furnace in- 
volves the use of a heavy calorite ribbon supported on in- 
sulators embedded in the furnace wall of refractory bricks, 
so a8 to eliminate the inherent weakness of metal supports at 
high temperatures. Each section is controlled independently 
and automatically. The advantages claimed for this type of 
furnace include minimum temperature variation, uniform and 
maximum rate of heating, and the elimination of scale due 
to oxidation. 


The Electrical Conductivity of Salt Vapours.—According 
to G. C. Schmidt, Mitteilungen des Reichsbundes Deutache 
Technik, the vapours or the volatile halogen salts of cadmium, 
zinc, ammonium, iron, and aluminium are good conductors 
of electricity even at relatively low temperatures, whereas the 
vapours of the halogen salts of mercury, tin, antimony, 
arsenic, and iodine and other organic substances are 
insulators. The experiments show that the conductivity in- 
creases with time until a maximum is obtained and then falls 
to a constant value. Further tests, however, show that even 
at very high temperatures the conductivity of salt vapours 
is independent of time provided there is sufficient surface- 
constancy. The apparent inconstancy is caused by the fact 
that the vapours can only pass into the measuring-chamber 
gradually and later on the salts get caked together, thus re- 
ucing the surface and the rate of evaporation. The va 

ty and ionisation also decrease.—Technical Review. 


Fic. 2.—Tension. 
THe Bewaviour oF Steet CRYSTALS UNDER STRESS. 


CORRESPONDENCE. 


Letters received by ws after 6 P.M. ON TUESDAY cannot appear wntil 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Engine Crankshafts. 

Although it is now 55 years since H. C. Sorby, of Sheffield, 

began the systematic study of metals under the microscope, 
engineers as a class unfortunately do not avail themselves 
directly of the valuable results that the new science has 
ielded. The article in your issue dated September 19th, 
owever, must constitute as remarkable a case of lack of 
familiarity with the principles of the subject as could well 
be found. There is much in the article that could be chal- 
lenged, but I will concern myself only with the two important 
and quite erroneous statements, (a) that only by making an 
engine crankshaft inordinately big can it be made to resist 
fatigue indefinitely, and (b) that steel undergoes deterioration 
under reversals of stress even though no fracture develops. 

Before it is possible to form an idea of the phenomenon 
of fatigue failure it is necessary to have some knowledge of 
the microstructure of the metal. Like all metals, steel is 
crystalline, and in an average oil-hardened carbon steel shaft 
the crystals have an average diameter of about 0.002 in. Ex 
ternally the crystals are irregular in shape, due to mutual 
interference as the crystals form, but internally they are quite 
symmetrical, and consist of a great number of tiny cubes 
arranged on one another in perfect order. Where two crystals 
meet there is between them a film of non-oriented molecules 


Fic. 3.—ComPREsSION. 


in the state of an under-cooled liquid that constitutes a hard 
unyielding cement binding the crystals together. In a normal 
metal this amorphous cement-like material is considerably 
stronger than the crystals themselves, and however the metal 
umay be broken, the path of rupture is always through the 
crystals and not along the 

If steel is stressed within the elastic limit, then by defini- 
tion, when the load is removed the metal resumes exactly its 
original shape. It follows that in such circumstances there 
is no permanent change whatever in the metal, and conse- 
quently there can be no deterioration. For failure by fatigue 
to be possible, it is necessary for the elastic limit to be ex- 
ceeded, but for the yield pomt not to be reached. In other 
words, there must be local deformation but no general yield 
of the metal. The yield point can be found readily by means 
of a tensile test, but the real elastic limit can be found only 
by the tedious process of making a series of Wohler tests. 
In general, the real elastic limit of a good steel is of the order 
of 70 per cent. to 80 per cent. of the yieid-point stress. 

The formation and development of a fatigue flaw is really 
very fascinating to the student of metallography. Fig. | 
shows portions of two crystals at the surface of the lower 
side of a shaft. The irregular vertical line represents the 
strong cement-like material between the crystals, and the 
small squares on the crystals indicate the minute cubes of 
which they are composed. The two crystals selected are 
amongst those that in consequence of size and the inclination 
of the cleavage planes to the direction of the applied stress 
are the worst circumstanced and undergo deformation when 
the stress is applied. Fig. 2 shows the manner in which the 
crystals deform. It will be seen that there has been no yield- 
ing of the inter-crystalline cement, and that the deformation 
is due to the minute cubes of the crystal slipping on one 
another, which action may take place in one plane or in a 
number of parallel planes. According to the researches of Sir 
G. T. Beilby, this slipping along the cleavage planes causes 
molecules to be detached from the surfaces of the cubes that 
solidify into a strong cement similar to that between the cry 
stals. Thus the action of deforming a crystal actually 
strengthens it, and so to break steel requires a greater stress 
than was necessary to cause the yield. If the stress were 
now maintained constantly, the steel would safely carry it, 
under the conditions postulated, for an indefinitely long 
period. As the shaft rotates, however, the two crystals are 
carried round to the upper side, and the stress changes from 
tension to compression. The two crystals now deform in the 
reverse way, 28 shown in fig. 3. the slipping on the cleavage 
planes being facilitated due to the non-oriented molecules not 
having had time to solidify fully and therefore being in « 
mobile state. In this compressive deformation more material 
is detached from the tiny cubes, and qs the shaft rotates the 
action continues until the crystals become exhausted and 
finally fail, The same process then begins in the adjoining 
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crystals on to which additional poe is now » thrown, ay in 
time they fail similarly. , In this way)a fatigue flaw is started 
that slowly travels through the shait. 

Such a-failure is the only fatigue that is known, and your 
‘contributor is quite wrong in’ stating that there is a fatigue 
that is not accompanied by ‘a creeping flaw. If after twenty 
years’ running’a shaft is entirely free from flaws, there ‘is the 
strongest possible proof that the stress is within the elastic 
limit of the material, and the shaft can then be expected to 
last: for. an indefinitely long period. If a-short time after 
the examination the»shaft should fail, then either there was 
an- undetected flaw or else there has been an inportant in- 
crease of stress that might have been caused in a variety of 
ways. One of the most‘fruitfu) causes of crankshaft failures 
in internal-combustion engines and high-speed steam engines 
has been the action of the frequency of the natural torsional 
vibrations of the shaft approximating to that of the funda- 
mental engine impulse. In such cases, merely to increase. the 
shaft diameter, as your contributor suggests, is just as likely 
to increase as to diminish the trouble. The way to avoid 
erankshaft failures is (a) to make sure that there is no chance 
of resonance between shaft vibration and engine impulse, (b) 
to see that the maximum stress is well within the elastic limit 
of the material, and (c) to use an alloy steel with which the 
ratio of elastic limit to ultimate stren gth is high, . To design 
a crankshaft that will endure for an indefinitely long period 
does not call for excessive cost, but for the intelligent appli- 
cation of existing knowledge on the subject of stress distribu- 
tion and steel composition and heat treatment: 

Your ¢ontributor’s idea of a general deterioration | of. steel 
a a flaw developing recalls the old notion that steel ‘is 

‘fibrous ’’ material that under certain conditions of vibra- 
Se or loading is apt to become “ crystalline.’ The mis- 
apprehension arose from the great difference that the broken 
surfaces present according to the manner of breaking. In an 
ordinary tensile test the crystals are slowly drawn out by 
yielding along the cleavage planes and the jagged ends of the 
distorted crystals give the fractured surfaces the appearance 
known as fibrous. If the same piece of steel were broken 
with a hammer blow, the fractured surfaces would have the 
appearance known as crystalline, for the reason that there 
would be insufficient time for the crystals to be distorted, and 
they would part more or less cleanly, according to the rapidity 
with which the fracture was caused. Almost invariably, steel 
fails in service from shock or fatigue, and with such failures 
the fractured surfaces present. such an entirely different 
appearance from those of the original test. pieces that it is 
w saaey thought that there has been some change in the steel 
itse 

In the hardened ‘state, steel is in a meta-stable condition, 
but the microscopic examination of ancient steel shows that 
in the course of centuries there is no observable change. ° Pro- 
vided, therefore, that steel is not'deformed or unduly ‘heated, 
it can be re garded as being perfectly stable so ‘far as the: re- 
quirements of engineering are concerned. 

G. F. Barclay, Ph.D., M.Inst.C.E. 


Sale, Cheshire, September 30th, 1919. 


TRADE STATISTICS OF SOUTH AFRICA. 


THE ae statement, showing the imports. of electrical 
and similar goods into the Union of South Africa during the 
year 1918, has been taken from the’ recently-issued official 
trade statistics. The figures for 1917 are added for purposes 
of comparison, and notes of any increases or decreases are 
given :— 

1917. 1, tes or Dec. 


£ £ 

Ashestos manufactures.— 

From Great Britain ae 4,000 2,000 - 2,000 
Other countries _... 1,000 1,000 

Total 5,000 3,000 - 2,000 

Brass manufactures.— 

From Great Britain 17,000 12,000 5,000 
» United States 2,000 3,000 + ~~ 1,000 
» of 2,000 10,000 + 8,000 
countries 1,000 1, 

Total 28,000 2,000 + 3,000 

Copper, plate and sheet.— 

From Great, Britain 1,000 1,000 
United States 1,000 5, 4,000 

Total 2,000 5; + | 3,000 

Copper manufactures.— 

From Great Britain 1,000 = , 1,000 
» United States 9; ©2000 
Other countries ..., 1,000 2,000°- + ~ 1,000 
i Total ‘ ee ‘6,000 4,000 1,000 


1917. 1918, _ Inc. or Dec. 


Fron “Britain... 20,000 22,600 

» United’ States =>. 10/000 32,000 +. 

Other countries ..., 1,000 38,000* + 000 

54,000 90,000... +! “9,000 

Electrical fittings, including posts.— < 

From Great .... _110,000 81,000 — 29,000 

Stutes ... 61,000 79,000 8,000 
» Other countries 5,000 2,000 — 3,000 

Total’: 207,000 282,000 + 75,000 

From Great Britain 11,000 10,000 ~ 1,000 
» United States 15,000 13,000 - ap 
Sweden 5,000 1,000 4, 
er countries 1,000 8,000" 7,006 

Total 32,000. 32,000 
£6,000. 

Electrical machinery.— 

From Great Britain 82,000 56,000 —- 26,000 
» Sweden : 7,000 -- - 7,000 
. United States 61,000 69,000 + 8,000 
,. Other countries — 1,000 + 1,000 

Total 150,000 126,000 2%,000 

Cranes, elevators, and lifts.— = 

From Great Britain 6,000 8,000 + 2,000 
,. United. States 1,000 3,000 + 2,000 

Total ... 7,000 11000 + 4,000 

Mining machinery.— 

From Great Britain 461,000 292,000 - — 169,000 
weden 2,000 4,000 + 2,000 

United States 244,000 272,000 + 28,000 
Canada 3;500 -- — 3,500 
countries 500 1,000 + 500 
“Total... ... 711,000 569,000 142,000 
Machinery not specially mentioned. (other than 
agricultural, manufacturing, :éc.).— 

From Great Britain 174,000 122,000 — 52,000 
Sweden 6,000 5,000 ~ 1.0) 
». United States a 57,000 76,000 + 19,000 
Canada = 6,000 13,000 + 7,000 
,, Other countries ... 1,000 5,000 + 4,000 


Total 
Telegraph and. telephone material.— 


From ‘Great Britain 6,000 2.960 

» Sweden 1,000 3,000 + 2,000 
Other countries 1,000 + 
Total 7,000 «6,000 

Tramway rails. ¢ 

From Great Britain... ‘t,000 000 
» United States 4,000 4,000 

Tramway rolling-stock. 

From Great Britain 2,000 , 4,000 + 2,000 
» United States ~~... 1,000 - 3,000 + 2;000 
,, Other countries =, 

Total ... pie 3,000 7,00 + 4,000 

From Great Britain 1,000 —, - 1,000 
» United States af 1,000 -1,000 oa 
Other .countries ... 3,000* .1,00 


Madagascar (sleepers) £1,000. 

In addition to the the follow: ing were 
as * Government ‘store 7 
Brassware:— 
Copper, plate awd shect.— 
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Electrical cable and wire-- & 


£ 

From United Kingdom ... 24,000 11,000 — 18,000 
» Canada 3,000 + . 3,000 

From United Kingdom 6,000 5,000 1,000 
Other countries 2,000 1,000 1,000 

Total» 8,000 6,000, 2,000 

Lampware.— 

From United Kingdom ... 2,000 2,000 ont 

Cranes and elevators— 

From United Kingdom ...: 3,000 6,000 + 3,000 

Electrical machinery.— 

From United Kingdom 2,000 1,000 1,000 

Other machinery.— « 

row United Kingdom ... 17,000 10,0005 
Otber countries 3,000 6,000 8,000 
Total. 90,000 16,000... = 4,000 

Telegraph and.telephone material. — 

From: United Kingdom'....... 13,000 9,000 4,000 
, Other countries. .. 3,000" - 3,000 

Total ... 35,000 13,000' — -22,000 


United States 
INDUSTRIAL LEGISLATION. | 
By JOS. J, H.. STANSFIELD, F.G.LS.... 


A FEW years ago the Sverage business engaged 
in the electrical industry did not, extept perhaps on 
the political side, concern himself greatly with the 
legislation of the year. 

Times have‘ chafiged,, however; for’several years 
a number of Acts have been passed, each Session 
with. which it, has-been necessary to become 
acquainted, and the..Parliamentary ‘Session which 
has just conte‘to an end is no exception to the rule. 

Amongst the Acts passed the following are of in- 
terest : — 

Coal Industry Commission Act.—An Act passed 
to constitute a Commission to inquire into the posi- 
tion of and conditions prevailing in the coal in- 
dustry. The electrical industry, like all manufac- 
turers, is greatly concerned with the action which 
has 'followed'or may follow the varidus Reports. It 
is common knowledge that the price. of coal has 
already been increased, and this has been one of the 
causes of the increased cost of electricity and of 
goods made by electrical manufacturers, 

Increase of Rent and Mortgage Interest (Restric- 
tions) Act, 14919.—This Act amends the principal 
Act passed in 1915, which now contimues in force 
until Lady Day, 1921, subject to certain modifica- 
tions. 

The principal Act..provided that rents could. not 
be increased: except at a rate not exceeding 6 per 
cent. per annum on any amount expended on 
capital account since, the commencement of the 
war, or to meet increases of rates. where these were 
payable by the landlord. An increase of 10 per 
cent. in the standard rent is now permitted, ‘‘ stan- 
dard rent ’? meaning the rent at August 3rd, 1914, 
or if not let at that date the last rent paid before or 
the first rent paid after that date, or where the house 
— at a progressive rent the maximum rent pay- 
In the principal Act it was also provided that 
mortgage interest might not be increased unless 
notice demanding repayment of the mortgage or in- 
creased interést had béen given priot to August 4th, 
1914, but under the ‘new Act an increase may be 
made up ta-ane half:per cent. subject .to.the rate 
after the increase not-exceeding 5 per cent. - 


‘The Act of 1915 only applied to houses of com- 
paratively low rents. The new Act increases the 
limits from April 2nd, 1919, in London from £35 to 
£70, in Scotland from £30 to £60, and in the pro- 
Vinices Ireland) from £26 to £52. 

~ One of the reasons for the passing of the Act in 
1915 was to-give security to tenants, but that Act 
provided that the Court might make an order for 
ejectment if the premises were reasonably required 
by the landlord for his own occupation or by some 
person in his employ or in the employ of a tenant. 
This caused considerable hardship in many cases, 
aS houses were bought over the heads of the 
tenants and notice was then given in order that the 
houses might be occupied by the purchasers. 

The: Increase of Rent, &c. (Amendment) Act, 
1918, put an end to this by restricting an application 
to the Court to a landlord who had purchased or 
otherwise ‘acquired the premises not later than 
Septémber 30th, 1917, but it is now provided that 
nothing in this Act of 1918 shall prevent the Court 
making an order after considering all the circum- 
stances, including especially the alternative accom- 
modation available for the tenant. 

Wages (Temporary Regulation) Extension Act, 
1919.—In 1918 an Act was passed prescribing mini- 
mum rates of wages during the six months follow- 
ing November 2Ist, 1918, where directed by an 
award of a court of arbitration or in accordance 
with an agreement or settlement approved by the 
Minister of Labour. This Act has now been ex- 
tended for a further period of six months, that is, 
until November 21st, 1919. 

Disabled Men (Facilities for Employment) Act.— 
This Act is to enable arrangements to be made by 
the Treasury to relieve employers from increased 
expenditure in respect of workmen’s compensation 
where such increase’is due to the provision of com- 
pensation or damages in respect of accidents to or 
the industrial disease of men who have served in 
His Majesty’s. Forces during the war and who are 
in receipt of a pension in consequence of injury or 
disease attributable to or aggravated by such. war 
service. 

Statement of Rates Act.—-It is now necessary for 
every document containing a demand for rent or 
receipt for rent which includes any sum for rates paid 
or payable by the owner to state either the annual, 
half-yearly, quarterly, monthly or weekly amount of 
such rates in accordance with the last demand re- 
ceived by the owner from the rating authorities. 
This Act is of especial importance, there being a 
liability to penalty in case of default. 


Finance Act.—Inéome Tax.—The difficulties of © 


the law relating to income tax have been in the past 
increased by the necessity to refer to a large number 
of Acts passed over a long period of years. Toa 
large extent this difficulty was relieved by the pass- 
ing of the Finance Act, 1918, which consolidated the 
various Acts, and in the Act passed during the past 
session it has, as a rule, been only necessary to refer 
to the Act of 1918. 

Several sections of the Act of last year are con- 
tinued in force with respect to reduced rates applic- 
able to service pay, relief in respect of diminution 
of profits due to the war, or where the actual income 
falls short of the assessed income by more than 10 
per cent. or in respect of Colonial income tax. 

Incomes from wounds or disability pensions are to 
be exempt from both income and super-tax for 
1918-9 and any succeeding year of assessment, and 
certain war gratuities are also exempt as from 
August 4th, 1914, from both of these taxes. 

The recent allowance in respect of mills, factories, 
&c., of one-sixth the annual value of the premises, 
in addition to the net. assessment, as a deduction in 
arriving at the liability for tax, instead of deducting 
the net assessment only, is now extended to pre- 
mises situate outside the United Kingdom. 

In the Incéme Tax Act, 1918, Rule 8 of No. V. in 
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Schedule A confers relief in respect of the cost of 
maintenance, repairs, insurance and management of 
houses where, over an average of five years, it has 
exceeded the usual allowance of one-sixth in respect 
of houses and one-eighth in respect of land, but the 
relief was restricted to £12 assessments. It is now 
provided that the relief shall extend to annual values 
under Schedule A of £70 in London, £60 in Scot- 
land, and £52 elsewhere. 

A certain relief has been granted in past years in 
respect of colonial income tax and excess profits 
duty. It is now enacted that this relief shall extend 
to any territory under His Majesty’s protection, 
this giving a somewhat wider meaning to the ex- 
pression ‘‘ any British possession.” 

The Income Tax Act, 1919, deals with certain 
duties of, and amendments in, the law relating to 
Customs and inland revenue, including excise, and 
makes provision with respect to rates of income 
tax and excess profits duty, but these are general 
to all persons and industries, and to deal adequately 
with them a considerable amount of space would be 
required. It may, however, be stated that the 
income tax is continued at 6s. in the £ with certain 
reductions and abatements for moderate incomes, 
super-tax is unaltered, and excess profits duty is 
reduced from 80 per cent. to 40 per cent. 


BUSINESS NOTES. 


Danish Cable Works Extension.—The directors of the 
A.S. Nordiske Kabel og Traadfabriker, of Copenhagen, whose share 
capital was increased in 1915 from £164,000 to £274,000, have 
decided to make a further augumentation to £548,000, and the new 
shares have just been offered for subscription at par. At the 
recent meeting when the proposal to raise the additional capital 
was sanctioned, it was explained that the company's activity had 
considerably developed in recent years. necessitating extensions of 
the plant in order to deal with both the home and the export 
demand. The company was formed in 1898 with a capital of 
£41,000, and several increases have taken place in the meantime. 


American Electrical Exports.—The Llectrical Review 
(Chicago) states that astounding figures on the growth of American 
electrical export trade are disclosed in the monthly summary of 
the foreign commerce of the United States for last June, just 
issued by the Bureau of Foreign and Domestic Commerce, Wash- 
ington, D.C. Electrical shipments for that month totalled over 
100 per cent. above those of the corresponding month last year, 
and nearly 40 per cent. over the preceding monthly record estab- 
lished last March. The figures for June also complete the data for 
the fiscal year ended June 30th, for which the extraordinary sum 
of over $80,700,000 was reported, this being nearly 48 per cent. 
over the preceding fiscal year, and more than 34 per cent. above the 
highest 12 months—the calendar year 1918, whose total was 
$59,982,526. All these figures would be still higher if they 
included electric locomotives ; the latter are separately listed in 
the Government reports ; during the fiscal year these were shipped 
to the value of $327,947. In the following table are given the 
comparative figures for last June, for June of 1918, and for the 
fiscal years ended June 30th, 1919, and June 30th, 1918 :-— 

Articles. ‘1918. 
Batteries 
Carbons 
Dynamos or generators .. 760,546 
Fans .. oe 130,817 
Heating and _ cooking 
apparatus. . 
Insulated wire and cables 
Interior wiring supplies, 
including fixtures os 
ps— 
Carbon-filament 
Metal-filament 
Magnetos, spark plugs, &c. 
Meters and measuring 


instruments oe 

eostats and controllers 
Switches and accessories .. 
Telegraph apparatus, in- 

cluding wireless ot 


—— Iu — Fiscal year—— 
1919. 1918. 1919. 1918, 
$787,748 $272 316 $3,351,838 
173.582 1,525,128 
4,269,103 2,688,169 
1,297,017 818,338 


588,988 
5,730,766 


530,085 
219,826 


319,336 
1,562,521 
65,384 
593,975 
92,220 
377,395 


438,483 
3,039,569 


475,768 


4,465,075 
167,710 


3,020,610 
2,618,405 


765,011 

8,185,851 
464,1 4,423,007 2,843,968 
1,462,515 24,457,147 16,021,380 


$10,990,717 $5,019,519 $80,712,310 $54,546,961 


Telephones 
Transformers. . 
All other 


Total. . 


In the following table are given the monthly totals of elec- 
trical shipments from the United States during the 12 months of 
the fiscal year ended June 30th, 1919. This table shows that 
November, January, February, March, and June, in turn, broke 
all ing monthly records, These monthly figures also show 


. 1914-15... 


that the extraordinary total for the fiscal year is due chiefly to the 
decided impetus to the foreign electrical trade since the signing 
of the armistice on November 11th, 1918 :-— 
Electrical 
exports. 
«+» 55,393,949 
6,340,110 
5,146,077 
4,860,392 


Electrical 
Month. exports. 
January, 1919 eee $6,722,524 
February,1919 ... 7,566,089 
March, 1919 ee 7,876,353 
April, 1919... 7,709,138 
November, 1918 6,177,252 May, 1919 ... 7,717,518 
December, 1918 5,187,981 June, 1919... «+» 10,990,717 
The following table gives the totals for the last seven fiscal 
years :— 


Month. 
July, 1918 ... 
August, 1918 eco 
September, 1918 ... 
October, 1918 


Electrical 
exports. 
$26,772,816 
25,060,844 
19,771,757 
1915-16 30,254,020 
This last table shows the effect of the world-wide depression 
just before the breaking out of the World War, followed by the 
worse depression during its first year up to about the beginning of 
1916, when both neutrals and belligerents began turning to the 
United States for their electrical supplies, since which time there 
has been a steady growth of U.S. foreign electrical shipment, 
especially since active fighting ceased last November. 


Australia and Enemy Goods.—The Board of Trade 
announces in its Journal that the Governor-General of the 
Commonwealth of Australia has telegraphed, stating that the 
Commonwealth Government is unable to modify its present policy 
towards enemy goods containing more than 5 per cent. of German 
or Austrian origin, which have been, are, and will be, prohibited 
from entry into the Commonwealth. Prohibited goods landed in 
Australia will be liable to immediate forfeiture. 


A French Trade Bank to be Established.—A Bill 
which is before the French Chamber of Deputies approves the 
creation of a Trade Bank to provide financial facilities for the 
export trade. The long credits essential in commercial trans- 
actions with buyers in foreign countries, particularly in Latin- 
America, and also the Far East and in certain countries of the 
Levant, have operated against French exporters, who have not 
had the same facilities in this respect as the shippers of other 
countries, and to this fact is attributed in great part the relatively 
poor position of the French export trade. The proposed French 
National Bank of Foreign Commerce will have an initial capital of 
100,000,000 fr. ; it will possess an organisation for the development 
of long-term credit business abroad, and will also colleet informa- 
tion likely to be of service in connection therewith and to exporters. 
According to the Board of Trade Journal it will establish branches, 
agencies and connections abroad to work in co-operation with the 
central organisation at home, and a special reserve fund will be 
formed for this purpose from money, including an annual subsidy, 
provided by the State. 


Catalogues and Lists Evecrric Co., 
Lrp., 67, Queen Victoria Street, London, E.C.—Leaflet relating to 
the Pirelli-General cable works at Southampton, where cables, 
wires and fiexibles are being manufactured. The change-over from 
war to peace conditions was rapidly effected, and in consequence 
immediate deliveries of the above manufactures can be given. 

Messrs. SIEMENS Bros. Works, LTD., Palace Place 
Mansions, Kensington Court, London, W.8.—Publication No. G47 
contains a full and imposing list of rolling mills where the company 
have installed, or are in course of installing, the electric drive, aggre- 
gating 200,000 u.p. A brief section relating to reversing mill 
equipments is followed by one of six pages tabulating particulars 
of continuous rolling mill equipments. The name of the mill, 
output, type, and speed of motor, type of mill, diameter of rolls, 
speed, and other particulars are tabulated. 

THe BasTIAN ELEcTRIC Co., LTD., 185, Wardour Street, 
London, W. 1.—Leafiet No. 10/11, describing and illustrating the 
Bastian hot-water tank for day and night service. The matter 
will be of interest in connection with new housing schemes. 

ENTERPRISE MANUFACTURING Co., LTD., Gun Street Electrical 
Works, Bishopsgate, London, E. 1.—Illustrated price leaflet relating 
to Universal electric fans, small motors, and grinders. 

Tue Sun ELEcTRICAL Co., LTD., 57-59, Neal Street, Long Acre. 
London, W.C. 2.—New list of eight pages describing and giving 
prices of their electric sign flashers—a branch of business which is 
developing now that the war, with many of its restrictions, is past. 
All the firm’s Thermo types of flasher can be delivered from stock. 
All “Sunco” flashers, both Thermo and motor-driven, are manu- 
factured at the company’s own works in Neal Street. Other 
features of the list are automatic time-switches and Sun signs. 

Messrs. MANSELL & OGAN, LTD., 15-17, Cecil Court, Charing 
Cross Road, London, W.C. 2.—Illustrated circular giving prices of 
half-watt flood lanterns for stage lighting, and “ Cecil” dimmers. 


Electrical Catalogues Wanted for Savona.—We read in 
the Board of Trade Journal that the British Vice-Consul at Savona 
states that he is prepared to receive, for the use of applicants at 
the Vice-Consulate, priced catalogues of cast-iron 
joints for boilers (fresh water and low-pressure steam); Diesel and 
Petters oil engines; and motors for alternating and continuous 
current, Catalogues should be provided with notes showing the 
terms for the supply of these goods c.i.f. Savona or Genoa. Cata- 
logues should be sent direct to the British Vice-Consul at Savona. 


Electrical 

Fiscal year, exports. 
1916-17... $51,903,823 
1917-18 54.546,961 
1918-19 80,712,310 


Fiscal year. 
1912-13... 
1913-14 


) 
5 
208,294 1,592,195 
521,442 10,677,864 6,598,664 
7 24,170 434,413 212,059 
: 188,408 2,633,827 2,229,023 
¥ 
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American Electrical Exhibitions, The New York 
Electrical Exposition was opened in Grand Central Palace, New 
York City, on September 24th, and remained open until October 4th. 
The features include a modern electrically-equipped home, and a 
complete electric vehicle exhibit, including passenger and com- 
mercial cars, small industrial trucks and electric automobile 
uecessories. 

The Chicago Electrical Show is to be held at the Coliseum, 
Chicago, from October 11th to 25th, and a house-wiring campaign 
is to be conducted in the city during the coming winter. In the 
latter connection, members of the [Illinois Electrical Contractors 
Association recently met in Chicago, together with representatives 
of the Commonwealth Edison Co. and of the Electrical Inspection 
Department of the city, for the purpose of arranging plans for 
“an intensive campaign” to wire existing buildings during the 
coming winter, and to work out a solution to some of the problems 
encountered in such work. Due to labour difficulties that have 
risen in Chicago, construction work in that city has been practically 
at a standstill, and, with the cold weather coming on, it is not 
probable that it will be resumed to any extent until spring. In 
order to provide work for the electricians, therefore, it was decided 
to urge the local electrical contractors to exert every effort they 
possibly could toward securing a large number of old house-wiring 
contracts during the winter period. The difficulties encountered 
in conducting the old house-wiring business in Chicago were dis- 
cussed. According to our contemporary, the principal difficulty 
seems to be in getting the buildings connected after the wiring is 
completed. In order to overcome this the electrician, contractor, 
central station, and the inspector must co-operate very closely to 
avoid any unnecessary delay. Several plans have already been 
developed to accomplish this, but to date these have only been 
successful in a small degree. Asa result of the meeting referred 
to, however, steps are to be taken by the various factors in the 
industry which will undoubtedly result in the elimination of such 
delays. 


Book Notices.—/araday House Journal. Vol. VIII, 
No. 4. Michaelmas Term, 1919. London: Faraday House.—This 
number, besides the usual supply of notes of interest to students, 
contains an account of the F.H.O.S.A. Annual Dinner held in 
June last, another of the Principal's interesting little articles, this 
time on the “Temperature Coefficient of Copper,” and some 
observations on electric heating. Mr. A. S. Cross, who, by the 
way, is an old Faradian, gives a short account of the electrical 
installation at Gretna Green munition factory, a detailed account 
of which we published some months ago. 

We have received a copy of the first number of the Henley 
Telegraph, a quarterly staff magazine issued by W.T. Henley'’s 
Telegraph Works Co., Ltd., of Blomfield Street, London Wall, E.C. 2. 
The editor is to be congratulated upon the interesting character of 
the general contents, mostly written in lighter vein. On the serious 
side there are Staff Notes. Social Club Notes, references to recent 
Henley contracts, sports news (accompanied with pictures of a 
football match played at Gravesend last month), and a summary 
showing the part played by Henley men in the war, and the 
honours gained. 

Beama Journal (Spanish edition). Vol. III, No. 3. September, 
1919. London: King’s House, Kingsway, W.C. 

“The Manufacture of Chemicals by Electrolysis.” By A. J. Hale. 
Pp. xi + 80; 10 figs. London: Constable & Co. Price 6s. net. 

Journal of the Franklin Institute. Vol. CLXXXVIII, No. 3. 
September, 1919. The Institute: Pennsylvania, Pa. 50 cents. 


Osram “Atmos” Half-watt Lamps: Price Reduction. 
—The General Electric Co., Ltd., of 67, Queen Victoria Street, 
E.C, 4, informs us that on October Ist the list-prices of half-watt 
type (gas-filled) lamps were reduced as follows :— 


Rating Reduced Rating Reduced. 
in watts. From To in watts. From To 
15 4s. 6d. 4s, 3d. 300 L.v. 25s. Od. 20s. Od. 
30 5s. 6d. 5s. Od. 300 H.V. 30s. 0d. 20s. Od. 
60 6s. 6d. 5s. 6d. 500 308. Od. 248. Od. 
100 12s. 6d. 10s. 6d. 1,000 40s. Od. 30s. Od. 
150 lés. 6d. 13s. 6d. 1,500 50s. Od. 37s, 6d. 


200 20s. 0d. 16s. Od. 


Outstanding orders will be executed at reduced prices. 

It will be seen that the reductions vary from a few pence in 
the case of the smallest lamps to 25 per cent. in the case of the 
larger ones, and 334 per cent. in one instance. 

The smallest lamp suitable for running on circuits at 200 volts 
and over is rated at 100 watts, on which a reduction of 16 per cent. 
has been made, while the 300-watt high-voltage lamp is one-third 
cheaper—a very important economy, in view of the suitability of 
this lamp for the illumination of large rooms, shops, kc. The 
changes are embodied in a new price-list iesued last week-end. 
The reductions will be cordially welcomed ; it is gratifying to see 
them in these days of soaring prices. and we hope that the example 
will prove contagious. 


Electrical Wages. at Bradford.—The local branch of the 
Electrical Trades Union are making an application for an increase 
in wages of £2 3s. Jd. per week above the rates now prevailing. 
The present wages are 120 per cent. above the rate paid before 
the war. The Masters’ Association are considering the matter. 
If the application is successful, the members of the Union in 
Bradford will be receiving nearly £6 per week. 


American Exports of Electrical Goods. — In tht 
statistics given on pp. 444 and 445 of last week's issue of the 
ELECTRICAL REVIEW, showing the exports of electrical goods from 
the United States, owing to pressure and dislocation caused by the 
strike, the totals of the various classes of goods shipped in 1916-17 
to * Other Countries ” were incompletely shown. 

It should be noted that the correct figures are as follows :— 


Dollars. 

Exports of — 1916-17, 
Telegraph instruments— 

To other countries eee eco eee 130,000 
Telephone instruments— 

To other countries 398,000 
Other electrical instruments and appliances— 

To other countries 2,769,000 
Gas engines, stationary— 

To other countries on ove eee 226,000 
Electric motors— 

To other countries one 652,000 
Arc lamps— 

To other countries on ose eee 11,000 
Metal filament lamps— 

To other countries 386,000 
Carbon filament lamps— 

To other countries 9,000 
Insulated wire and cables— 

To other countries oe 2,038,000 
Static transformers— 

To other countries _ — ose 238,000 
Steam engines, stationary — 

To other countries ope 151,000 
Electric locomotives— 

To other countries one 35,000 
Dynamos and generators— 

To other countries ons 586,000 
Fans— 

To other countries aid rom 91,000 


Football.—On Saturday last, in Barking Park, the 
Sterling Athletic (who are connected with the Dagenham Works 
of the Sterling Telephone and Electric Co., Ltd.) won the first 
Cup match played by the club, defeating the Barking Athletic, a 
strong local side, by three goals to one, in the London Junior Cup 
Competition. 


French Electrical Companies.—Among newly-formed 
companies are the following :—Etablissements Astral, electric 
and other kinds of lighting and heating, 200,000 fr. ; headquarters, 
Paris. Etablissements Luchaire, electric lighting and heating 
material, 4,000,000 fr., Paris. Le Fil Isolé, insulating material, 
320,000 fr.. Paris. Mounin, Guillard et Jaloustre, instruments of 
precision, 300,000 fr., Paris. 


New Italian Companies.—Servizi Pubblici e Trazione 
Meccanica nell’Alto Milanese e dell’Alto Novarese is the style of 
« company founded to improve the communications between the 
province of Milan and Novara, Como and Pavia. The company 
is owing to the initiative of Engineer Giampiero Clerici, with the 
help of manufacturers in the zones interested, among whom is 
Commendatore Gianfranco Tosi. The capital of the concern is 
fixed at 1,000,000 lire. 

Under the title of the Societé Dino Samaia e Fratello a company 
has been formed at Milan to carry on the business of agents and 
consulting electrical engineers. 

At Rome the Societa Elettrica del Velino has been established, 
with a capital of 1,000,000 lire, for the erection and working of 
electric undertakings. 


Export Activities of the American General Electric.— 
According to a statement made by one of the directors of the 
General Electric Co. (U.S.A.), as published in the American 
Electrical Review, that company through its new subsidiary 
(£4,000,000), already referred to in these pages, is planning to 
make a strenuous bid for foreign business :— 

“The departure of President Swope for Europe lends colour to 
the belief that announcement of interest to the electrical trade 
may be expected within a short time. The General Electric Co. 
has grouped all of its foreign possessions into one corporation, the 
International General Electric, of which $10,000,000 is 7 per cent. 
cumulative preferred and $10,000,000 common. All of this stock 
is reported to be in the treasury of the company.” 


Government Sales.—No. 9 of Surplus, the official 
publication of the Disposal Board, Ministry of Munitions, contains 
particulars of a good deal of electrical plant and machinery, electric 
cranes and other dock equipment, electrical stores and instruments, 
factory stores, &c. 


The Strike and the Lyons Fair.—7Z/e Times corres- 
pondent at Lyons telegraphing on October Ist, the date of the 
official opening of the Lyons Fair, states that throughout the whole 
Fair there was an atmosphere of general unpreparedness, due in 
part, no doubt, to the prevailing bad state of the railway transport. 
“Among the foreign exhibitors the British are not foremost, in 
fact, only three large British firms had their stands arranged with 
sufficient conspicuousness to attract general notice. Of these, 
only one had been really completely fitted up. Many of the other 
23 had not even their name-plates up. Among the other foreign 
exhibitors perhaps the most prepared were the Swiss and the 
Italians.” 
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The Board of Trade Urge Local Authorities to Buy 
British-Made Goods.—The Deptford Borough Council reports 
having received a letter from the Industries and Manufactures 
Department of the Board of Trade referring to the recent declara- 
tions of the Government as to the present economic position of the 
country, and suggesting for the consideration of the Council the 
desirability of stipulating so far as practicable that in all contracts 
placed by local authorities the goods to be supplied shall be of 
United Kingdom manufacture. The Board of Trade also add that 
where the prices quoted by British manufacturers are unduly high 
as compared with those quoted by foreign tenderers, or where an 
unduly long period is required for delivery, the Board would be 
vlad to be so informed and would be prepared to make inquiries 
into the matter. 


Liquidation.—Hastam & Stretton (Bristo.), LTD.— 
We are informed that the voluntary liquidation of this company 
does not in any way affect the parent company of Haslam and 
Stretton, Ltd., of Cardiff, Bristol and Swansea, The company now 
in liquidation was formed in 1916 as a subsidiary company to take 
over the agency of the Herbert Frood Co., Ltd., for the sale of 
“Ferodo” brake linings. A new arrangement has now been 
entered into between Haslam & Stretton, Ltd., and the Herbert 
Frood Co., Ltd., which renders the company—-Haslam & Stretton 
(Bristol), Ltd.—inoperative, and this is the sole reason of the 
liquidation. Messrs. Haslam & Stretton, Ltd., will still retain the 
agency of the Herbert Frood Co., Ltd., in so far as it relates to 
collieries and works. 


Trade Announcement. — Messrs. Vickers, 
engineers, Barrow-in-Furness, are opening a depét at Glasgow, to 
enable them to fulfil Scotch orders. 


Auction Sale.—The Assets Auctions Co., Ltd., will sell 
by auction. on October 15th, at 119-121, Newington Causeway, 8.E., 
a quantity of electrical fittings, half-watt lamps, kc. See our 
advertisement pages to-day. 


LIGHTING AND POWER NOTES. 


Aberystwyth.—Prorosep Sate.—The Urban E.L. Co. 
has refused the offer ‘of the T.C. to purchase the E.L. under- 
taking for £23,000, but it is understood that negotiations are still 
proceeding. 


Barnstaple.—Suiryarp Suppiy.—The T.C. has entered 
into an agreement with the British Construction Co., and Shapland 
and Petter, Ltd., for a supply of electricity to the shipyards. 


Bedwellty.—Proposrp Loan.—The U.D.C. has referred 
back to the E.L. Committee a recommendation to raise a loan of 
£5,000 for the lighting of Aberbargoed and Pengam, and the 
appointment of Mr. Fletcher as consulting engineer. 


Blackburn.—Yar’s Workinc.—The annual accounts 
for the year ended March 25th, 1919, show a total income of 
£70,493, total expenditure, £53.595, gross profit, £16,898. £19,124 
was relegated to the sinking fund and payment of interest ; the 
balance-sheet shows a net loss of £2,226, against a net 
profit of £4,472 for year 1917-18. Total revenue increased 
by £2,115; units generated decreased by 1,140,731 to 
9,177,686: private lighting decreased by 152,583 units, or 
13°8 per cent., and power by 1,429,247 units, or 21 per cent. 
The traction supply showed a slight increase. Motors representing 
231°5 B.H.P. were connected to the mains. Consumers increased by 
138 to 4,411. With regard to the manufacture of munitions, the 
total number of 6-in., 4°5-in., and 3°3-in. H.E. shells handled was 
344,257, and the weight 9,500 tons. Machines numbering 38, and 
motors aggregating 146 H.P. were installed, and the amount of 
electricity consumed in the factory up to the end of 1918, was 
1,540,000 units. Total profit was £23,864, £15,538 being paid in 
relief of the rates. 


Blackpool,—Coal. SuortaGe.—The E.C. has issued a 
warning against the excessive use of electricity for power or 
lighting, owing to the scarcity of coal. 


Bolton.— L.oan.—With reference to the application for 
sanction to borrow £150,000 for extensious at the Back-o’-th’-Bank 
generating station, the M.H. approves generally of the T.C.’s pro- 
posals, but will defer issuing formal sanction to a loan until 
estimates based on provisionally-accepted tenders have been 
submitted to the Ministry. 


Bootle (Cumberland).—E.L. Schzme.—The D.C. is to 
ask the Whitehaven T.C. if it proposes to extend new electricity 
mains to the district, as the Council does not wish to have a supply 
from Barrow-in-Furness T.C., which, it is stated, proposes to 
utilise the water power from the River Esk. 


Burley-in-Wharfedale.— E.L. Scoeme.—Some time ago 
negotiations took place between the local District Council and one 
of the large monopolist electric supply companies in the West 
Riding, with respect to the village being electrically lighted, as a 
cable has now been extended to Otley (a few miles away), but. the 
negotiations proved abortive by reason of a difference as to whether 


the supply should be in bulk through the Council (as. it is with 
yas) or through the company direct. The question has been 
reopened, and inquiries are being made with a view to ascertaining 
whether the company has modified its attitude. 


Burnley.— Year’s Workinc.—The annual accounts for 
the year ended March 31st, 1919, show a total income of £42,402, 
an increase of £4,968. A sum of £14,515 was used for paying 
interest and sinking-fund charges. The net profit was £1,490, a 
decrease of £2.455. Total units sold numbered 2,223,478, a decrease 
of 119,268; private lighting, 815,715, against 889,822; power, 
1,269,248, against 1,316,830 ; heating and cooking, 130,917, against 
129,364 ; public lighting, 7,603, against 6,730 ; traction, 3,504,893, 
against 3,355,786. The load factor was 25°59 per cent., against 
26°51 per cent. Coal consumption lincreased by 965 to 9,611 tons. 
Maximum load on feeders was 2,555 KW. Motors connected 
increased from 457 (2,260 H.P.) to 521 (2,771°25 H.P.) and con- 
sumers increased by 101 to 2,137. 

ProposED EXTENSIONS.—It has been decided toextend the main 
in Todmorden Road for 314 yards, at a cost of £314. 

A Sub-Committee has been appointed to consider the report of 
Mr, E, M. Lacy on the proposed extension of the electricity under- 
taking. 


Bury.—Accipent.—Owing to a breakdown at the elec- 
tricity works at Chamber Hall, electricity was cut off for an hour, 
and the Heywood tramway service was stopped. 


Canterbury.— AREA Exrtension.—The T.C. has applied 
to the B. of T. and the R.D.C. for consent to supply electricity to 
premises outside the city limits. 


Continental.—SwepEN.— Quite a large number of new 
companies have recently been formed in Sweden in connection 
with electric lighting and power distribution undertakings. 
Among them are the Idre Elektriska Kraft and Belsynings A.B., at 
Idre; the Bole Elektriska A.B., Sundsvall; the Halinas Elek- 
triska Kraft A.B., Halinas ; the Nilsbole Elektriska Kraft A.B., 
Loning ; the Hofva Elektriska A.B., Hofva; the Forenade Elek- 
triska A.B., Ludyika ; the Hadanbergs Elektriska A.B., Hadanberg ; 
and the Bjurholms Elektriska A.B., Bjurholm. 

GERMANY.—AlII factories, tramways, &c., throughout the Rhine 
Palatinate are at a standstill, the supply of electricity having been 
suspended owing to lack of coal. 


Dewsbury.—A recommendation that application be made 
for sanction to expend £83,000 on electricity works extensions has 
been withdrawn on the ground that there is need for some im- 
portan tinformation to be obtained before the Council could arrive 
at a decision. The withdrawal was agreed to, despite a protest that 
local industries were being held up for want of sufficient electrical 
power. 


East Ham.—Yrar’s WorkinG.—It is proposed that 
the deficiency on the E.L. undertaking of £9,173 be partly met by 
the sum of £8,000 already provided in the estimate of the general 
district rate, and that the balance of £1,173 be included in the 
revised estimate of rate for the year ending March 31st, 1920. 


Elland.—Nrw Station.—The electricity works are 
regarded as unsatisfactory from the point of view of cost, and the 
Council is seeking a site fora new generating station. A Sub- 
Committee has been appointed to make inquiries in regard to two 
sites which have been offered. 


Erith.—Price Increase.—The U.D.C. has increased 
the price of electricity for lighting and power by ld. per unit as 
from October Ist. The arrangement for a supply at fixed prices is 
to be determined, and such consumers charged at the ordinary 
lighting rates, large power consumers being given the option of 
entering into agreements on the same terms as those taking a 
supply under contract, viz., £3 16s. per KW. per annum, plus jd. 
per unit, wuich has been increased during the war by 20 per cent. 


Farnham.—Price Electricity Co. 
is applying for an order to increase the charges for electricity to 
enable it to pay a dividend of 4} per cent., three-quarters of the 
pre-war dividend, 


Halifax. Prov. OrpER.—It is proposed to apply to the 
B. of T. in the session 1920 for a prov. order to authorise the 
Corporation to supply electricity for all purposes within the whole 
of the U.D. of Luddenden Foot. 


India. — Cauvery Hypro-E.ectric ScHeme. — The 
Cauvery hydro-electric installation was the forerunner of such 
schemes in India, or, indeed, in the East ; the original object was 
the supply of electricity to the goldfields at Kolar, 92 miles from 
the power station. Energy is also transmitted to Bangalore. The 
first installation was completed in 1902. The Government of 
Mysore has now sanctioned a sixth installation, estimated to cost 
Rs. 32,92,000, which is made up as follows :—Rs. 11,48,081for re- 
placing the 11small turbines reported to be obsolete, and Rs, 21,43,919 
for rearranging and extending the capacity of the plant from 22.650 
to 30,600. There are at present 15 units in the genérating station, 
with a capacity of 22,660 H.p. The power actually generated is, 
however, 21,400 H.P., as one unit of 1,150 H.p. is kept in reserve. 
The aggregate demand on the generating station during the year 
1917-18 was 19,230 H.p. The mining companies on the Kolar gold- 
field have notified that the power supply to them should be further 
increased by 2,500 H.P, They also require an additional block of 
3,200 H.P. for hoisting purposes and for intermittent power supply. 
Another 2,000 H.P. is required for industrial p in Bangalore 
aad Mysore cities. The total demand in the immediate future is, 
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therefore, expected to increase to 27,000 H.p. The cost of recon- 
structing the 11 turbines and of duplicating bus-bars, including 
the extension of the step-up transformer house, is estimated at 
Rs. 13.63,400. Another important feature of the scheme is to 
shift the transformer station from the head of the bluff. where it 
is now situated, and reconstruct it at the foot as an extension of 
the present generating station. This is calculated to result not 
only in better efficiency, but also in facilitating the economical 
maintenance of the plant. After the completion of the first stage 
of the Krishnarajasagara Dam, the calculated minimum flow 
available in the river during the summer months is 750 cusecs, 
‘The extension now proposed is, therefore, limited to 27,000 H.P. 
net. With the second stage of the reservoir the minimum flow 
available at Sivasamudram Falls will be 900 cusecs. It will then 
pe possible to generate 32,000 H.P. The proposed work is so 
arranged that further additions can be undertaken at any time 
without material alteration.—Zimes of India. 


Inverness.— The Harbour Trustees are to obtain an 
estimate from the E.L. Co. for electricity for lighting and power at 
the harbour. 


Isle of Wight.—Price Increasr.—The E.L. & P. Co. 
has advanced the charge for electricity for heating to 3}d. per unit, 
from the quarter ending December next. The charge for supplies 
by slot meters and the weekly payment system will also be 
increased, and the rentals of all meters advanced by Is. per 
quarter. 


Kettering New Ptant.—Application is to be made 
for sanction to borrow £38,000 for installing the following plant : 
_|.500-KW. turbine, driving D.c. dynamo through gearing, with 
condensing plant, switchgear, cooling tower, and pipe work ; gteam 
turbine-driven feed pump; a 30,000-lb. boiler, with mechanical 
stokers and high-pressure economiser ; the work to be done as soon 
as possible. 


Leyton.—Price InckEasr.—Charges for electricity have 
been increased by a further 50 per cent., from the commencement 
of the Christmas quarter. This brings the advance over pre-war 
prices to 100 per cent. 


WorKING.—The annual report for 
the year ending March 31st, 1919, shows gross profit of £7,331, an 
increase of £1,228, from which service of department, interest. 
&e., £5,423 was met, leaving a net profit of £1,908, an increase of 
£1,250. Total revenue was £25,079, an increase of £3,274, and 
working expenses were £17,703, an inerease of £2,052. Capital 
expenditure during the year was £6,011. The output was 
2,170,339 units, a decrease of 13°5 per cent. as follows :—Private 
lighting, 600,873 units, 9,506 decrease ; public lighting, 4,627 units, 
3,321 increase; power, 1,905,968 units, 10,330 increase ; Messrs. 
Clayton & Shuttleworth, 67,554 units, 444,691 decrease ; traction, 
191,317 units, 7.008 increase. The whole of the decrease is accounted 
for by Messrs. Clayton & Shuttleworth. 


Liverpool. — Loan Sanction.—The Corporation has 
secured sanction to borrow the following amounts for the purpose 
of the electricity undertaking :— £67,815 for mains; £4,v00 for 
switchgear; £48,000 for boilers, economisers, and transforming 
plant. 


London.—Price INcREASE.—At a meeting of the City 
Corporation last week, Mr. Underwood said that the action of the 
Streets Committee in opposing the application of the Charing C. oss, 
West End, and City Electricity Suppiy Co. for power to increase its 
charges from 5d, to 8d. per unit had been successful. The company 
had been limited to a penny increase on 5d. 

IsLINGTON.—The price of electricity has been increased a further 
20 per cent. 


Nelson and Colne.— Burk Supriy.—The Councils 
have recommended the acceptance of a joint agreement for the 
supply of energy by Nelson to Colne Corporation on terms and 
conditions to be agreed upon. The town clerks and electrical 
engineers of the two towns are to prepare a report of rates and 
charges for further discussion. 


Paisley—New Svn-Sration.—A new sub-station is to 
be erected in Sneddon Street, for the Corporation. 


Plymouth.—Street Licutinc.—In view of the Govern- 
ment restrictions, the provision of about 600 additional street 
lamps during the winter months is not to be proceeded with. 


Rochdale—Butk Suppry.—The E.C. reports the 
necessity for making provision to meet large forthcoming demands 
for energy. The whole of the bulk supply to be provided by the 
Lancashire E.P. Co. is already absorbed. The chairman and 
manager are ascertaining what steps the Government proposes to 
take under the new Electric Power (Supply) Bill as regards the 
district, and meanwhile the Lancashire E.P. Co. is being asked its 
terms for a further bulk supply of approximately 5,000 kw. 


Salford.—Loan.—Application is to be made to the M.H. 
for sanction to borrow £120,000 to cover the cost of Messrs. J. 
Diggle & Son's scheme for new electrical pumping plant, screening 
chambers, detritus tanks, and other appurtenant works at the 
sewage works. 

SERVICE Costs.—In future a proportion of the cost of laying a 
sul, service cable to a consumer's premises, representing a length of 
5 yards, is to be borne by the Corporation. Subject to certain con- 
ditions, consumers who paid the cost of services laid during the 
war are to be refunded a proportion of such cost in order to place 
them on the same basis as consumers under thé above conditions. 


Southport,—Strike.—On Friday night members of the 
local branch of the E,T.U. decided to strike, as the result, it is 


stated, of the introduction of voluntary workers in their 
department. 


South Shields—The E.C. has been notified by the 
Jarrow and District Electric Traction Co. that the directors note 
that the Council cannot consent to the company obtaining its 
supply of electricity in the South Shields area from the County of 
Durham E.P.S. Co., as the Council is prepared to supply electricity 
for this purpose on reasonable terms. The company, as the present 
system of supply from the Council is very unsatisfactory, inquires 
what steps the Council is prepared to take to remedy this, and 
what its terms for this supply will be. 


St. Anne’s-on-the-Sea.— Yrar’s Worxkine. — The 
annual accounts for year ended March 31st, 1919, show a total 
revenue of £22,722, compared with £21,221 for the previous year. 
The total expenditure was £18,989, compared with £17,507, leaving 
a gross profit of £3,733. The number of units sold was 1,560,749, 
a decrease of 17°7 per cent. Units sold for public lighting 
numbered 86,379 ; by contract (traction), 469,060 ; private lighting. 
299,005{; power and domestic, 706,305. Number of consumers 
was 2.017, an increase of 75 ; the year’s surplus on the munitions 
account was £1,253. 


Stalybridge, — Prick Increase. — Stalybridge, Hyde, 
Mossley, and Dukinfield Joint Tramways and Electricity Board ho« 
decided to increase the cotton-mill scale of charges for energy 
from 20 to 30 per cent. 


Sunderland.—Accipent.—The electricity supply com- 
plecely failed for over an hour on the 29th ult., by the failure of 
the governor gear on a new 7,500-KW. turbo-generator which is 
being installed at the Hylton Road works. The new generator is 
still in the hands of the constructing contractors, and had been 
carrying the load satisfactorily for about 24 hours before the 
breakdown. The old plant had to be brought into operation while 
the new machinery was being put in order again. 


Wallesley.— Price IncrEase.—The T.U. has been 
recommended to increase the price of electricity for lighting from 
5d, to 5}d. per unit, and for heating and cooking from 2}d. to 2jd. 


Walthamstow.—Loan Sancrron.—The M.H. has sanc- 
tioned the borrowing of £2,437, £2,348, and £1,837 for over 
expenditure, mains, and services, and approves generally of the 
proposals for the installation of additional plant, but proposes to 
defer issuing formal sanctions to loans for this purpose until prices 
based upon provisionally accepted tenders are submitted. 

CoaL ConsuMpTION...A return has been received from the 
B. of T. (Coal Mines Department) with respect to the consumption 
of coal in the electricity undertaking, compared with other under- 
takings of a similar size throughout the country, the figures showing 
that for the year ended March 31st, 1918, the pounds of fuel con- 
sumed per unit generated was 2°81, with a thermal efficiency of 
10°12, whilst for the year ended March 31st, 1919, the fuel consumed 
was 2°77 lb., with athermal efficiency of 10°72. In the groupof 114 
stations throughout the whole country, in which Walthamstow 
is included, Walthamstow is in the third place, whilst in the 
group of 34 stations situated in the Metropolitan area, Walthamstow 
occupies the first place. 


TRAMWAY AND RAILWAY NOTES. 


Accrington.—Parcets Service.—A report on the 
working of the tramways parcels department shows an adverse 
balance in consequence of the increased wages and war bonus of 
the staff ; charges have been increased. 


Birkenhead. YeAR’s Workinc.—The accounts for the 
year ending March 31st, 1919, show an income of £114,974, an 
increase of £17,137; working expenses, £69,249 ; profit, £45,725, 
£29,225 of which was relegated to sinking fund, income-tax, &c. 
The available balance of £16,500 was partly used in aid of the 
rates, the rest being relegated to the reserve and renewal funds. 
The total number of passengers numbered 23,942,837, an increase 
of 3,404,361; total number of units used, 2,812,760, against 
2.708.495. The parcels traffic revenue was £196, against £206. 
The feeder cables from the generating station to Conway Street, 
and from the generating station to Borough Road, which during 
the past three years have been giving considerable trouble, have 
been replaced by new cables of larger capacity, and an additional 
cable has been laid from the generating station to Claughton Road. 
The work was carried out by Messrs. W. T. Henley’s Telegraph 
Works, Ltd., at a cost of £4,899, less the scrap value of the old 
cable. In March, 1919, an order was placed with Messrs. The 
B.T.H. Co., Rugby, for 12 car sets of electrical equipments, with 
35-H.P. new type ventilated motors, at a cost of £490 10s. per car 
set. These form the first instalment towards replacing the existing 
type 20-H.P. motors. A commencement has also been made towards 
the replacement of some of the worn-out Peckham type of truck, 
10 new trucks of the Brill type having been ordered. 
The motor-’bus service, powers for which were obtained in July, 
1914, could not be inaugurated during the war. An order was 
placed as soon as possible, after the signing of the Armistice w 
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Messrs. Leyland Motors, Ltd., for 10 “buses, and delivery has now 
heen commenced. A service, between Rock Ferry and Moreton, 
has been instituted, and other services will be run to the surrounding 
districts. 

The collections on the cars for war charities ceased at the end of 
January, 1919, after being carried on for three years. The follow- 
ing total amount was realised. £6,874. In addition to ordinary 
repairs, the following work has been carried out during the year :—- 
110 wheels re-tired, 44 broken axles replaced. 1,298 yards trolley 
wire renewed, 6,120 yards guard and suspension wire renewed. 


Blackpool.—Coal. SHortaGe.—Apart from the railway 
strike, there is a great shortage of coal, and the Sunday service of 
Corporation tramcars has been suspended until further notice, 
whilst the week-day service has been cut down by one-half. 


Bradford.—New Cars.—A new tramcar of the closed-in 
kind was put into use on the Greengates section, last week. It has 
been constructed at the Thornbury car shed, and specially adapted 
to go under a very low railway bridge on the route. Hitherto only 
open-deck cars have been used on this section. 


China.—New Tramway.—A concession for the con- 
struction of a tramway system in Canton has been granted to a 
syndicate composed of two British subjects and one Chinese. 


Continental.—Betcium.—The Brussels tramway men 
were to call a strike for Monday last. The companies were 
willing to consider demands for higher wages if increased fares 
were authorised, but the Inter-Communal Tramways Commission 
has refused this permission. 


Dartford.—Time Exrenston.—The B. of T. has granted 
one year’s extension of time to Balfour, Beatty & Co., for the 
construction of the tramway between the terminus at Stone, and 
the commencement of the Gravesend system. 


Ilford. —New Cars.—The cost of new cars is reported 
to be £2,016 each, compared with £700 before the war. The new 
cars, however, are of improved type, and will carry more passengers, 


Workinc.—The annual report on the 
working of the Corporation tramway department for the year 
ending March 31st, 1919, shows gross profit of £5,806, an 
increase of £1,312. from which services of debt and war service 
allowances, £2,677, have been met, leaving a net profit of £3,236. 
an increase of £1,376, to transfer to depreciation account. 
Working expenses increased by 30 per cent. to £8,280. Passengers 
carried numbered 2,581,030 ; passenger traffic increased by 21 per 
cent., and workmen's traffic by 9 per cent. In a few months’ time 
the G.B. stud system of working the cars will be abandoned. The 
permanent way has had to be largely neglected, and during the 
current year some systematic re-paving will have to be undertaken. 
When the overhead system is completed, the iron stud heads of the 
G.B. equipment will be removed, but the underground conduit will 
be left in its present state. 


London.—For Monday’s meeting of the L.C.C., reports 
down for consideration from the Highways Committee, which at 
present has before it a number of schemes for linking up the 
present tramway termini and extending the system. include 
the following :—(a) That the Government be asked to set 
up forthwith an independent body to consider the full 
scheme of tramway development projected by the Council, and 
to hear any objections that may be raised to such scheme by the 
local authorities, and that such body be empowered to make such 
modifications in the scheme as it may think fit after hearing the 
evidence submitted to it by those concerned; (b) That it be 
referred to the Parliamentary Committee to take the necessary 
_ Steps to obtain the suspension of the Standing Orders of Parlia- 
ment so as to provide in respect of tramway schemes to be intro- 
duced in the session of 1920 that the Council shall be enabled to 
place such schemes before Parliament for consideration, notwith- 
standing the fact that it may not have secured all the requisite 
consents of the local and road authorities under standing orders to 
the introduction of the necessary Bill ; (c) That the Minister of 
Transport be asked to receive a deputation from the Council in 
support of the proposals contained in the foregoing resolutions. 

With regard to auxiliary omnibus services the Committee recom- 
mends :—* That notice be given by public advertisement of the 
intention of the Council to consider at its meeting on October 21st 
a proposal that it shall take the necessary measures for promoting 
in the session of Parliament of 1920 legislation to enable the 
Council to own omnibuses, and to run in, and in the vicinity of, 
the County of London auxiliary omnibus services for the linking 
up of tramway dead-ends and for other specific purposes, and to 
defray out of the county fund the cost and expenses of so doing.” 

ACCIDENT.—The whole of the L.C.C. system was stopped at 10 a.m. 
on the 1st inst., for 30 minutes, due to a mishap to a boiler at the 
Greenwich generating station. 

Two L.C.C. tramway cars collided on Friday-last at the junction 
of Lambeth Road and St. George’s Road, and delayed the service. 


Mexico.—The Mexico Tramways Co. announces that, 
owing to its being impossible to complete construction of the 
tramway between the City of Mexico and Puebla, an arrangement 
has been made by which the time-limit has been extended for 
6} years. 

Nelson.—Loan.—The T.C. has, owing te the dangerous 


condition of the present building, applied for a loan of £25,000 for 
the erection of a new car shed. 


Peru.—Strike.—A strike of electrical employés com- 
pletely stopped the Lima Light and Power Co.'s tramways on 
Saturday. Employés of commercial houses threatened to strike also 


Southport.—Yrar’s Workinc.—The accounts for the 
year ended March 31st, 1919, show a total revenue of £53,492: 
expenditure, £33,144 ; gross profit, £20,348, of which £5,066 was 
relegated to the sinking fund ; £2,100 was handed over in aid of 
the rates, and the net profit of £505 was placed to the appropriation 
account. Passengers carried numbered 8,842,687, the electricity 
used totalling 728,530 units. 


Sunderland.—Extension.—The Tramways Committee is 
recommending the T.C. to agree to the construction of a single 
loop line in the centre of the town in order to relieve the present 
congestion in Fawcett Street. The new loop would be ria High 
Street, John Street, and St. Thomas Street. 


United States. — Ramway EL&cTRIFICATION. — The 
Chicago, Milwaukee, and St. Paul Railroad is about to inaugurate 
another 110 miles of electrified line from Othello to Cle Elum, 
Wash., including a crossing of the Columbia River. By January 
Ist the remaining 135-mile stretch of the line from Harlowton, 
Mont, to Settle, will be completely electrified, 885 miles in all, or 
within 200 miles of half the entire length of the St. Paul-Settle 
line. The last stretch from Cle Elum to Settle, 130 miles, will cost 
from 25 per cent. to 40 per cent. more, relatively, than the 
preceding sections. 

BaTTERyY Locomorives.—For conveying sheils through the 
various processes and for hauling chemicals at Edgewood Arsenal, 
Baltimore, the U.S. poison-gas factory, some eight miles of narrow- 
gauge railway were laid, 16-lb. rails being used, laid to a 21'5-in. 
outside gauge. The cars were four-wheeled, ball-bearing, outside- 
flangéd, and 15 battery locomotives furnished the necessary power ; 
loads of 100tons were frequently hauled by asingle locomotive. The 
maximum gradient did not exceed 2 per cent. Signals were 
arranged, and trains were operated night and day.— Zech. Rer. 


York.—Loan.—The Tramway Committee recommends 
plication for a loan of £3,200 for a site on which to erect a 
new car-shed. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.—The increasing volume of commercial 
traffic over the lines of the Eastern and Associated Telegraph Com- 
panies, since the signing of Peace, is causing heavy congestion and 
delay to telegrams. The companies appeal to the public to refrain 
from using cables except for messages of the most urgent import- 
ance, and also, in their own interests, to curtail the length of 
telegrams as much as possible. 


France.—All restrictions regarding the exchange of 
telegraphic correspondence in France have been suppressed. 
Telegraph offices will now accept telegrams under pre-war conditions. 

A director of the British Chamber of Commerce at Paris has 
undertaken to make “ personal representation” to the authorities 
in London about the unsatisfactory conditions of the postal, tele- 
graph, and telephone services between England and France. 


Holland.—The Dutch Government expresses its willing- 
ness to grant the telegraph and telephone employés an increase of 
wages as from July Ist, but a strike, nevertheless, is still possible. 


North Sea Cable.—Direct cable communication between 
Copenhagen and England was re-established on Tuesday. Since 
Saturday afternoon messages had had to be sent through Sweden. 


Telephone Service.—A reply has been received by the 
York City Councii with respect to the recent complaints of the 
inadequacy and unsatisfactory condition of the telephone service 
between York and Leeds, in which the Postmaster-General states 
that the delays have been consequent upon the war conditions. 
It is now proposed, however, to install a new combined exchange 
in the Post Office in place of the three exchanges now operating 


, there ; the type of switchboard has not yet been definitely decided. 


A new cable is also to be laid between the two cities, and arrange- 
ments are being made in Leeds for the betterment of long-distance 
calls. A new switchboard is being installed in the present local 
exchange in order to effect an improvement in the local and 
junction services. The Estates Committee, in reply, has strongly 
urged the importance and advantages which attach to the adoption 
of the automatic telephone system in the city. 


Wireless Communication.—The Air Ministry makes the 
following announcement :—Wireless communication has now bee! 
established between the civilian aerodromes at Hounslow (London) 
and Le Bourget (Paris). Messages can be transmitted between 
6.45 a.m. and 7 p.m.,Greenwich time. Wireless communication 0» 
this route is only available for “Air Service messages —V!., 
messages regarding the arrival and departure of aircraft, weather 
reports, and urgent messages asking for assistance, Xc. Messages 
of a private or personal nature will not be transmitted. Informs 
tion as to the handing in and delivery of messages, &c., can be 
obtained from the Civil Aviation Traffic Officers at the aerodromes. 

The Ministry of Shipping announces that arrangements have now 
been made for intercommunication by wireless telegraph bet ween 
ships while in ports of the United Kingdom. Shipowners may 
therefore communicate by wireless telegraphy with their ships '" 
their own or other ports employing any of their ships lying in the 
owners’ port for this purpose. 
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CONTRACTS OPEN AND CLOSED. 


the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared, 


OPEN. 


Australia. — SypNeEY.—December 19th. Metropolitan 
Board of Water Supply & Sewerage. Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville. 
Offices of the Board, 341, Pitt Street, Sydney.* 

MELBOURNE. — P.M.G.’s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Secretary for Railways, Spencer Street, 
Melbourne. * 


Edinburgh.— October 13th. Corporation. Electric 
—s installation under the new housing scheme. (September 
26th. 

Glasgow.—October 24th. Parish Council and District 


Board of Control. Electric lamps. Forms from the Inspector and 
Clerk, 266, George Street, Glasgow. 


Madagascar.—March Ist, 1920. Directeur des Travaux 
Publics Tananarive. Installation of generating station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overhead 
transmission and distribution lines, and establishment of service 
in the city. Ministére des Colonies, Paris. 


Manchester.— October 14th. Tramways Committee. 
Steel girder tramway rails. Specification, &c., from Mr. J. M Elroy, 
General Manager, 55, Piccadilly, Manchester. 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 
Stepney.— B.C. :— 
6,200 tons of screened peas and nuts at prices varying from 33s. 2d. to 
86s. 7d. per ton.—E. Foster & Co. 
100 tons of mixed washed singles, 40s. 8d. per ton.—Cory Bros. & Co., Ltd. 


Apparatus for improving the vacuum of turbine condensers, £573.—Hick, 
Hargreaves & Co., Ltd 


FORTHCOMING EVENTS. 


Electro-Harmonic Society.—Friday, October 10th. At the Holborn Restaur- 
ant (Venetian Chamber), At8p.m. First smoking concert. 


Junior Institution of Engineers.—Friday, October 10th. At the Shipping, 
Engineering and Machinery Exhibition, Olympia, W. At7.30p.m. Lecture 
on “Some Hydraulic Exhibits,” by Dr. H. 8, Hele-Shaw. 

Friday, October 17th. At 89, Victoria Street, S.W. At 7.30 p.m. Paper 
on “The Manufacture of Collapsible Tubes,’’ by Mr. E. R. Sharpe. 


Birmingham and District Electric Club.—Saturday, October 11th. At the 
Grana Hotel, Birmingham. At7 p.m. Paper on ‘* Notes on Private House 
Electric Lighting Installations,” by Mr.C. M. Walter and Mr. R.G. Marsh, 


North of England Institute of Mining and Mechanical Engineers.— 
Saturday, October llth, At the Wood Memorial Hall, Newcastle-on-Tyne. 
At 2.30 p.m, Ordinary meeting. 


loternational Engineering Machinery Exhibition. — 
Open until October 17th. At Olympia, Jue ° 


NOTES, 


The Electrical Eye.—Speaking at the British Associa- 
tion, Bournemouth, Sir Oliver Lodge gave a sketch of a new theory 
of vision. We see very much better than we ought to, if we judge 
only from the degree of light, and there seems to be an electrical 
energy in the eye itself which “ shoots off electrons.” In short, the 
eye is an electrical sense organ of intense sensitiveness and energy, 
which energy is liberated by the light falling upon it and allowing 
it to make use of its atomic energy. 


U.S. Coal Production.—The official figures of the 
American Geological Survey relating to coal production show that 
for the year 1938 there was a total output of 579,386,000 net tons 
of bituminous coal, a figure less by 1°1 per cent. than the estimate 
published eight months ago. The total production of coal, 
anthracite, bituminous, and lignite, in 1918, was 678,212.000 net 
tons. Pennsylvania ranked first in output, with West Virginia 
second and Illinois a close third. The number of men employed 
in the production of bituminous coal in 1918 was 615,300, com- 
pared with 603,143 in 1917. The average number of days worked, 
the highest recorded, was 294, compared with 243 in 1917. The 
total value of the production of the bituminous coal mined in 
1918 was nearly $1,500,000,000, and of both bituminous and 
anthracite coal,- $1,828,423,000. The average value per ton 
realised for bituminous coal was $2°58, compared with $2°56, the 
estimated weighted average of the established Government prices 
in effect throughout the year.— Electrical Reriew, Chicago. 


Australian Electric Steel. — The Australian Electric 
Steel Co. was formed about two-and-a-half years ago, with head- 
quarters at Sydney. The plant at present in use is of comparatively 
small output, namely, some 2,000 toms per annum, but the firm is 
already engaged in duplicating it, and will shortly be erecting a 
similar plant, supplied with power from the Government Electric 
Power Station of Western Australia, on a convenient site close to 
Perth. In order to carry out these developments it has been 
necessary to increase the capital of the company from £40,000 to 
£160,000. Of the various raw materials that are used there is 
practically only one that it is absolutely necessary to import. On 
the other hand, with the exception of carbon steel castings, all the 
other products of the industry, such as special alloy steels, are 
admitted duty free. Some idea of the scope covered by the com- 
pany in its manufacture of high-grade steel by the electric process 
may be gathered from the following. Its manufactures comprise 
a full range of carbon-steel castings, according to the purpose for 
which the material is required. Included in the various low-carbon 
articles which have been turned out are :—Steel furnace jackets 
for copper furnaces, large annealing pots for wire annealing, and 
cast steel locomotive frames. There are also being made cast steel 
hydraulic cylinders, Huntingdon mill rings, and other wearing 
parts for grinders and crushers, varying from medium to high- 
carbon steels. In addition, ingots for locomotive tires and axles 
have been manufactured for several State railways, as well as steel 
for well-boring tools and bits, and for crankshaft forgings for gas 
engines, compressors, &c. In alloy steels, the company is making 
chrome-steel parts for grinders and crushers ; also the whole range 
of manganese steel: parts. Included in the operations are chrome- 
vanadium steel for piston rods, nickel steel for pump spindles, and 
other alloy steels. Ferro-silicon has also been made in fairly large 
quantities, as well as ferro-chrome; and it is anticipated that 
ferro-manganese will be manufactured shortly. It is also claimed 
that there will be no difficulty in making steels to the specifications 
required for aeroplane construction. The development of this 
important industry will depend entirely upon the attitude of the 
Government towards it through the tariff.—/ren and Coal Tradex 
Reriew. 


A Wire-Testing Extensometer.—An extensometer for 
testing wire and cther thin sections has been developed at the 
research laboratory of the Westinghouse E. and M.Co. It consists 
essentially of a metal block to which two flexible side pieces are 
attached, the free ends of these carrying rollers; the wire to be 
tested is clamped at the block and passes between the rollers. 
Extension of the wire between the blocks and rollers due to 
loading the wire results in rotation of the rollers, which are held in 
contact with the wire by the flexibility of the side pieces. Light 
from a small struight-filament galvanometer lamp passes through 
a collimating lens to a mirror in the axis of one roller. From 
there it is reflected to a similarly placed mirror on the other roller, 
and reflected from there to a white scale divided into millimetres. 
An extension of approximately ‘0001 in. causes a movement of the 
spot of light by a distance of 1 mm. on the scale; the position of 
the spot of light could be readto 4mm. According to the Journal 
of the Franklin Institute, the instrument has been in constant use 
over ® period of several months with very satisfactory results. 
Specimens have been tested having sectional areas ranging from 
one-tenth to twenty millionths of a square inch, with satisfactory 
results. A patent application has been made covering this 
instrument. 


An Electric Furnace Regulator.—l« Nature describes an 
automatic regulator for low-temperature electric furnaces, invented 
by M. Lequex, whereby the temperature is accurately controlled. 
The device consists of a glass tube inclined at 30°, and connected at 
its upper end with a vessel containing a fluid which undergoes con- 
siderable dilatation under the action of heat. The lower end of the 
tube connects with a vertical cylinder containing mercury in which 
is an adjustable piston. In the sloping tube, where the mercury 
enters up to a certain height, are spaced platinum contacts con- 
nected with points on the coil of a rheostat. The device is placed 
in the furnace, and when the latter is cold the platinum points are 
short-circuited by the mercury. The furnace, therefore, receives 
the full current. With a rise in temperature the liquid in the 
upper vessel expands and forces down the mercury, thus putting 
into circuit a succession of the various sections of the rheostat 
connected to the platinum points and diminishing the current. 
The device is intended primarily for laboratory furnaces heated by 
electricity, but the same principle may be applied to other forms 
of apparatus so heated.—_ English Mechanic. 


“Too Much of the Hun.”—Addressing the annual 
meeting of John Brown & Co., Ltd., at Sheffield, on September 29th, 
Sir Charles Ellis said that the Coventry Ordnance Works were con- 
cerned with armaments pure and simple, and they could not 
possibly be continued under existing conditions. The company 
had there, however, a very large plant of modern and valuable 
machinery, and the directors came to the conclusion that the best 
purpose, apart from armaments, to which this machinery could be 
adapted was in connection with large electrical installations. 
They had accordingly made arrangements, which they considered 
perfectly satisfactory, to join forces with other large electrical 
machinery producers, and the English Electric Co., Ltd., had 
been formed, which would be capable of dealing with every 
class of electrical installation, from the biggest to the smallest. 
It was, he thought, a very important and a very valuable decision. 
The English Electric Co. was a purely British concern. There had 
been rather too much Hun about some of the electric companies 
and they were determ:‘ned to keep themselves a British concern 
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Fuel Economy in Power Production, At a general 
meeting of the South Wales Institute of Engineers, held at 
Swansea, on September 23rd, Mr. H. T. Wales in the chair, 
discussion was continued on the paper of Mr. W. T. Lane on 
‘*Fuel Economy in Power Production.’’ Prof. Frederic 
Bacon, referring to the author’s citing of a 5,000-K.v.a. tur- 
bine with a guaranteed consumption of 10.2 lb. of steam per 
KW.-hour, or 7.6 lb. per H.p.-hour, claimed that South Wales 
thus possessed the most economical steam turbine yet pro- 
dtuced, because the figures were evidently based upon a plant 
mentioned in his last paper by the late Mr. George Hann as 
being on order by the #’owell Duffryn Co. This record the 
professor compared with a Parsons turbine set of 12,500 K.v.a. 


capacity at Rotherham, the guaranteed consumption of which 


was 11.5 lb. of steam per KW.-hour, and with a 30,000 K.v.a. 
turbo-generator at the same station with a guaranteed con- 
sumption of 11.1 Jb. of steam per Kw. hour. Thus Mr. Lane 
could point in South Wales to a turbine of only one-sixth the 
size of this mammoth having a guaranteed consumption of 
1 lb. of steam less per kW.-hour. No doubt, added the 
speaker, there was an explanation of this. It might be that 
the steam pressure was not less than 350 lb. to the sq. in., 
with temperatures running up to 750 deg. F., which would 
approach the limit of what could be attained with such steel 
castings and steam pipes as were now available. 


The Railway Strike-—On the Ist inst. a meeting was 
convened by the Transport Workers’ Federation to consider 
what help should be given to the N.U.R. in the strike. The 
tramway and omnibus workers postponed action till after the 
conference. Over 30 unions are affiliated to the Federation, 
and jin addition the following organisations outside were 
invited: Engineers, shipbuilders, printing trades, electricians, 
railway clerks, postal federation, National Federation of 
General Workers. 

Minor sabotage was reported as under: Signal wires were 
cut at Swanage; keys were removed from rails at Snate 
Junction (G.E.R.); Hoe Street (G.E.R.) strikers threatened 
«a working gang; and at East Malden (N.E.R.) a platelayer's 
lorry was put on the lines. 

The Central London Tube railway reopened at noon on the 
Ist inst. between Shepherd’s Bush and Liverpool Street. 
From Waterloo (L.S.W.R.) more trains were put on the 
Hampton Court-Surbiton-Wimbledon electric line, and on the 
L.B.S.C.R. the Victoria-Streatham Hill electric service was 
maintained. The Piccadilly Tube restored on Thursday, last 
week, a service between Hammersmith and Finsbury Park; 
trains were also running on the Inner Circle between Liver- 
pool Street and Edgware Road. The District Railway ex- 
tended its service at noon to Aldgate East, and on Friday 
morning to Ealing Broadway. The Waterloo (L. & S.W.R.) 
Barnes, Twickenham, Hounslow, Brentford electric service 
was commenced on Thursday morning ‘The resumed electric 
services gave welcome assistance to the public and consider- 
uble relief to the traffic congestion generally. On Thursday 
and Friday the Government took a firm stand on its con- 
dition that the railwaymen must return to work before the 
Wages negotiations were resumed. Mr. J. H. Thomas still 
refused to accept this, and announced that the negotiations 
had broken down. ‘The Transport Workers’ Federation de- 
ferred action till Tuesday, but the Croydon omnibus and 
tramway workers passed a resolution in favour of a strike 
within %4 hours. 

Mr. J. Meakins, presiding at a mass meeting of the Elec- 
trical Trades Union, National Union of Enginemen, Firemen 
and Electrical Workers, the Workers’ Union, and the 
National Union of General Workers on Thursday last week 
said the Joint Negotiating Committee of the four Unions had 
met to discuss the situation, and the following resolution was 
passed: “‘lhat this committee have had brought to their 
notice that members of the Electrical Power Engineers’ Asso- 
ciation and others are * blacklegging ’ members of the N.U.R. 
and the E.T.U. now out in the dispute on the railways, and 
we ask the executives of the four Unions to grant permission 
to their London District Committees to withdraw their mem- 
bers from any power station in the London district who are 
supplying officials, men, or current to any railway under- 
taking.”’ 

The Bakerloo Tube began running on Saturday morning 
between the Elephant and Castle and Paddington, also the 
Hampstead Tube branch between Highgate and Leicester 
Square was reopened. Failure of power caused a stoppage 
of the Underground railways between 8.45 and 9.15 a.m. on 
Saturday. The District, Hampstead (and Highgate), Picea- 
dilly, and Bakerloo lines were involved. On Friday the 
power station at Neasden was reported to have been in com- 
mission all along by the aid of volunteers, and from the L. 
& N.W. station at Stonebridge Park power was available for 
all electrified sections of the L. & N.W. and North London 
railways. Further acts of sabotage were reported, including 
several attempts to derail trains in different parts of the 
country; an engine was damaged at Glasgow. Attacks on 
volunteer workers, including the throwing of corrosive liquid 
when one man received bad injury to his eyes, and supposed 
attempts to shoot employés and officials, were also reported. 

The strike was settled on Sunday afternoon, the ninth day 
of the stoppage. The terms are as under: Work to be re- 
sumed forthwith; negotiations on new standard rates to be 
completed before December 31st; present rates of wages to 
remain until September 30th, 1920, instead of March 3lst, as 


previously pledged; and minimum rate for adults to. be Sls. 
per week until the cost of living has fallen another 5 per cent. 
(to 110 per cent. over pre-war level). Briefly, the setitle- 
ment gives the lowest-paid men an immediate increase of 
2s. per week; it assures every man his present pay for nine 
months longer than the agreement come to last March, and 
increases by six months the Government’s pledge, given last 
week, that wages would not be affected before April. 

Our correspondents report that industrial concerns in Leeds 
which depend on steam power feared stoppage because of 
shortage of coal consequent on the railway strike, but the 
situation was greatly eased by the use of. the canals. Two 
big firms, however, had to close down: All engineering and 
textile factories using Corporation electrical power, on the 
other hand, were assured that there was little reason for 
uneasiness, as the electrical department had secured good 
stocks of coal. 

It was found necessary, owing to the restricted coal sup- 
plies and the difficulty of transport that arose, to arrange for 
curtailed services on the Dublin and. Belfast (electric) tram- 
way routes, and in the case of Dublin for the withdrawal of 
all services after 8.30 p.m. The electric lighting supplies, 
public and private, were economised to some extent, but not 
compulsorily. Power for industrial purposes was well. main- 
tained. At Rathmines Urban Council it was reported that 
three weeks’ supply of coal was held at the electricity works. 


Radio-telegraphy by Invisible Infra-red Radiation.— 
Messrs. J. H. Stevens and A. Larigaldie have perfécted a 
detector apparatus, particulars ef which have recently been 
communicated to the Paris Academy of Sciences. With their 
device they have been able to obtain records of. infra-red 
radiations over distances of more than 20 km., the best results 
being obtained with a thermocouple. In ‘the tests as carried 
out the source of emission was an arc or electric lamp pro- 
jector, the luminous flux of which was absorbed by a filter 
screen, a black glass coated with manganese - dioxide or gela- 
tine. These screens absorb 50 per cent. of the total energy, 
but do not allow any rays which may affect the eye to pass. 
The receiver is a parabolic mirror arranged to trap the maxi- 
mum of radiant energy; the thermopile being placed at the 
focus of this mirror. A metal plate 1/100 mm. thick is auto- 
genously welded to the point of a crystal of high thermo- 
electric power. The thickness of the plate and the diameter 
of the point of contact were kept as low as possible so as to 
form a whole of very low thermal capacity, The best. results 
were obtained with a platinum plate and a crystal of tellurium 
tempered and welded in the direction of crystallisation: The 
junction is enclosed in a glass bulb having a special window. 
The thermocouple is mounted at the terminals of a lamp 
amplifier, the current being broken by a ticker of musical 
frequency. A potentiometer is connected up in the circuit 
in order to obviate all eddy currents due to the surrounding 
conditions which might cause a difference of constant tem- 
perature between the two junctions. The diminution” in the 
radiant energy captured at the receiver is generally propor- 
tional to the distance covered from the transmitter, but 
regard must be had to the absorptive power of the atmo- 
sphere, which is sometimes low and sometimes considerable 
according to the proportions of water-vapour, fog, dust, &c. 
Where the thermopile is not used in telegraphy but in pyro- 
metry, in tele-mechanies, or for revealing the presence of 
bodies whose temperature differs from that of the surround- 
ings (e.g., of icebergs at sea), its current is passed into a 
fairly sensitive galvanometer to give a deflection of 3 to 4mm. 
po micro-ampere (2 to 3 ohm coil). For ships the authors 

ave designed a special double pivot galvanometer of the same 
sensitivity as the previous one, which is capable of working 
in any position and is unaffected by pitching or rolling. In 
September, 1918, signals were exchanged between two stations 
14 km. apart. The transmitting station was provided with 
an are projector of 1.50 m.-In May of this year signalling 
experiments were made between two stations 7,500 metres 
apart. At the transmitting station there was a 0.40 m. mirror 
and an 800-watt nitrogen-filled electric lamp; while at the 
station a gilt mirror of 0.24 m. was used.—T echnical 
eview. 


Japanese Electric Railways.—In 1895 the first practical 
electric railway was put into service. This, the Kyoto rail- 
way, was a success from the start, and there are now 90 elec- 
tric railway companies in Japan, including 16 which have lines 
under construction. Tokyo, and some of the largest cities, 
possess municipally-owned electric railways. Electrification of 
the steam lines has .made very slow progress, but there is 
abundance of undeveloped water-power in the country. Pas- 
senger traffic between Tukyo and Yokohama is mainly hauled 
by electric power, and the long tunnel at Usui has been com- 

letely electrified, passenger as well as freight trains being 

auled by powerful electric locomotives. As a business pro- 
position the electric railway in Japan is not very. profitable; 
but there is still a field for new interurban and suburban rail- 
ways. A great variety of gauge is in use, the 3 ft. 6.in. pre- 
dominating. As a general policy, the single-trolley system 15 
used on stiburban railways, and the double-trolley contact 
system is standard for street tramways. High-speed electric 
railway operation between Tokyo and Osaka, a distance of 
356 miles by the present steam route, is contemplated, and 
powers are being sought from the Government to enable the 
project to be carried through. 
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orld-wide Wireless Scheme.—In a recent 
issue of the Génie Civil M. Boutillon, head of the Government 
wireless department, outlined a scheme now under considera- 
tion in France for embracing the whole globe with wireless 
stations erected wholly on French territory. As the result of 
a mission to America in 1917, at the instance of the Adminis- 
tration of Posts and Telegraph, to study the great wireless 
systems on the New World, the author had come to the con- 
clusion that to sufficiently assure the continuity of communica- 
tion at great distances it was needful to adopt powers much 
higher than. those now usual. All the great stations in exist- 
ence (with ranges from 5,000 to 8,000 km.), with the excep- 
tion of Nauen, employ powers between 200 und 400 Kw., and 
possess antenn® ranging in height between 150 and 200 metres. 
The energy radiated from them is over abundant in the 
periods most favourable for transmission, but is insufficient 
when, as ‘often in summer, to unfavourable conditions of 
transmission are added strong atmospheric disturbances. Com- 
munication thén may remain impossible often for many hours 
together. To overcome this inconvenience the author holds it 
needful to raise the power to at least 1,500 Kw. and adopt 
antenne of at least 500 metres in height. As to the system 
of emission the author, although he has specially devoted 
himself to perfect the musical spark oscillation method, 
recognises that for comupunication to a great distance, the 
general practice decidedly and almost without exception 
favours the use of the continuous waves. With stations of the 
power proposed and having ranges up to 7,000 km. it would 
be possible to communicate for six hours each day in summer 
and 12 hours in winter, while the use of multiplying adjuncts 
would allow of the increase of transmission from the usual 
140 words per aninute to 200 words, and the issue and recep- 
tion’ of more telegrams with the same antenne. But m 
unfavourable conditions it would always be possible to transmit 
at a speed of 20 words per minute as the periods of interrup- 
tion would be shorter and fewer on account of the great power 
employed. As regards the world-embracing network, the 
author proposes a continuous line of stations of about 6,000 
km. range, which, starting on the west, will comprise the 
stations at Tahiti, Nouvelle, Calldonie, Indochina, Djibuti, 
and France, where splitting into two arms it will terminate 
at the Senegal and Martinique stations respectively. The 
centre of the network is naturally placed in France, and 
comprises a station of medium power able to communicate 
with North Africa and three stations of great power to com- 
municate respectively with (1) the United States; (2) Mar- 
tinique and Brazil; (3) West Africa, and with Djibuti. In 
West Africa, at Djibuti, and in Indo-China there will be double 
stations (one of great power to communicate at great dis- 
tances, and one of medium power for local uses). In detail the 
network will comprise (1) a quadruple station in France (three 

stations of great power and one of medium power); (2) Three 

double stations; West Africa, Djibuti, and Indo-China (one 

large station and one medium); (3) three stations of great 

power; Martinique, Nouvelle Caledonie, and Tahiti; (4) six 
stations of medium power: Morocco, Algeria, Tunisia, Congo, 

Madagascar, and French India. As to the organisation of the 

multiple stations the author proposes to place transmission 

centres at considerable distances one from the other. For 

instance, in France the four transmission centres will be 

situated at Arles, Nimes, Bordeaux, and Basse Loire. Recep- 

tion posts may be placed near those of transmission, and at 

such a distance as to permit the service in duplex or (and 

this solution the author seems to prefer) may be united in 
a single centre of reception near Paris, in which case they 

will command by wire with the four transmission ‘posts. 


Reorganising the A.I.E.E.— A most thorough-going 
revision of every line of association activity has been proposed 
by the Development Committee of the A.I.E.E. Briefly, these 
changes involve an enlargement and popularisation of the 
Proceedings. More officers from a wider area with fewer 
ineetings. Deventralisation—the fostering of local sections; 
the holding of meetings elsewhere than in New York; the 
formation of a New York section. The encouragement of 
younger members entering into activities. The wider par- 
ticipation of the engineer in public affairs. The federation 
with other engineering bodies, both locally and_nationally. 
The broader education of engineers to be secured by a six- 
year college course. 

These proposals are almost revolutionary in the breadth of 
reorganisation they propose, but so nicely are they suited to 
the spirit of the association, that in regard to most of them 
very little has been heard except in their commendation. It 
is generally recognised that the engineer should take a more 
prominent part in public affairs and the federation of local 
engineering branches to present a stronger unit of influence 
is merely a reflection of a principle already recognised. The 
major exception to the general acceptance of the committee’s 
report seems to’ be the change in the form of the Institute 
Proceedings. While it seems to be generally felt that there 
should be a broader policy as regards the matters of interest 
presented in addition to the technical papers, there has 
developed a widespread protest against the transformation 
of the Proceedings into merely another technical :agazine. 
The attempt to extend the advertising columns is felt to be 
an unwarranted intrusion of the association into the field of 
the technieal Press with which it has no aspiration to 
compete. Tt is of course recognised that under no considera- 
tion should the technical standards of the present be lowered. 
Under some-protest,-but under the urge of a broader service, 


French W 


the technical Press has gradually come to occupy a semi- 
popular field in which the severely scientific subject of special 
application plays only a limited part. Nevertheless, these 
treatises have their legitimate and important place—when ua 
man wishes to find up-to-date technical data on a given parti- 
cular subject, they should be available. Most legitimately, 
the refuge of such papers has been their publication by -engi- 
neering societies. 


X-Ray Chemical Analysis.—The method of \-ray crystal 
analysis developed in the research laboratory of the General 
Electric Co. just before the war is being further developed, 
as a method of chemical analysis, which promises to have a 
wide field of application in that it gives the form of chemical 
combination of each of the elements present, says Mr. A. W. 
Hull in the Journal of the Franklin Institute. The method 
consists in reducing the substance to be examined to powder 
form, placing it in a small glass tube, sending a beam of 
monochromatic X-rays through it, and photographing the 
diffraction pattern produced. ‘The only apparatus required is 
a source of voltage, an X-ray tube, and a photographic plate 
or film. The amount of material necessary for a determina- 
tion is one cubic millimetre. The method is applicable to all 
chemical elements and compounds in so far as they are crystal- 
line in form. The rays from the X-ray tube pass first through 
a filter, which absorbs all but a single wave length, then 
through two slits, which confine them to a narrow beam 
(about 1 mm. wide); then through the powdered material, 
which scatters or “ reflects’’ a very small fraction of them; 
and thence to the centre of the photographic film. An ex- 
posure of from one to twenty hours is required, according 
to the amount of information desired. When the film is 
developed it shows, in addition to the over-exposed line in 
the centre, where the direct beam strikes, a series of other 
lines on each side of the centre. These lines are caused by 
the “‘ reflections ’’ of the X-rays from the tiny crystals in the 
powder. Their distance from the centre of the film depends 
on the distance between the planes of atoms in the crystal, 
and there is one line for every important set of planes in the 
crystal. It is evident, therefore, that substances with different 
crystalline structures will give entirely different patterns of 
lines. Substances of similar chemical nature and therefore 
similar crystal structure give similar patterns, but the magni- 
fication or spread of the pattern is different for each one, 
being inversely proportional to the cube root of the molecular 
volume. Since no two similar substances have szactly the 
same molecular volume it is easy to distinguish them, as fhe 
difference is cumulative for lines far from the centre. A fur- 
ther distinguishing mark is the relative intensity of the 
different lines which differs greatly even in the most closely 
related compounds, depending on the relative shapes and sizes 
of the atoms in the compound. 

A knowledge of the theory of the production of these lines, 
and their relation to the crystalline structure of the substance, 
is not essential to their use for chemical analysis. All that 
one needs to use in a chemical analysis is the fact that every 
crystalline substance gives a pattern; that the same substance 
always gives the same pattern; that no two different substances 
give the same pattern ; and that in a mixture of substances each 
produces its pattern independently of the others, so that the 
photograph obtained with a mixture is the super-imposed 
sum of the photographs that would be obtained by exposing 
each of the components separately for the same length of 
time. This law applies quantitatively to the intensities of the 
lines, as well as to their positions, so that the method is 
capable of development as a quantitative analysis. Several 
actual analyses have already been made, and it has been 
found very easy to recognise at a glance each component in 
a three component mixture and in the case of the simpler salts 
many more than this could certainly be identified. Accurate 
quantitative tests have not yet been made, but it is anticipated 
that an accuracy of 1 per cent. will be easily obtainable, for 
components present to the extent of 1 per cent. or more of 
the whole sample. 


Rectifying H.T. Alternating Currents,— Under the 
present-day conditions it is possible to obtain A.c. voltages up 
to almost any value if necessary, but it 1s relatively difficult 
to produce H.T. unidirectional currents. Some interesting ex- 
periments with a point-plate u.T. rectifier are described in 
the Electrical World of September 13th last. Owing to the 
dissymmetry of spark-gap electrodes, an electric current can 
flow much more easily in one direction than in the other 
when the spark gap included in the circuit has a point on one 
side and a plate on the other. Consequently an alternating 
E.M.F. supplied to the circuit tends to produce a rectified 
unidirectional current. This rectifying tendency has not been 
available for any important service owing to the inefficiency 
of the spark gap under ordinary conditions in air. The 
article states, however, that in other gases, particularly in 
ammonia, and with the aid of an increased hydrostatic pres- 
sure. the rectification becomes stabilised as well as improved 
in efficiency. The commutator cannot be employed to rectify 
alternating currents above a certain limit of voltage because 
of its arc-over properties. It would be remarkable if the are 
between dissyuunetrical electrodes were to replace the com 
mutator as a high-tension rectifying device. 


Educational. — Tue CoLLece or Science 
AND TECHNOLOGY, South Kensington. has postponed its reopening 
for the autumn term till Tuesday, October 14th. 
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A Military Electric Station Barned Down.—Last week 
the electric power station at the Military Camp, Randalstown, 
County Antrim, was destroyed by an accidental fire. The fire 
picket promptly got to work when the fire was discovered, but all 
effort was unavailing, and the entire building and plant were 
burned down. The cause of the fire isunknown. The camp is in 
a loyal portion of the country, so that anti-British motives are not 
suspected. 


Electro-Harmonic Society.—The first smoking concert 
of the season will be held at the Holborn Restaurant, in the 
Venetian Chamber, to-night (Friday) commencing at 8 p.m. The 
artistes will be as follows:—Mr. Leonard Lovesey, tenor; Mr. 
Lawrence Folker, baritone ; Mr. George Gower. banjoist ; Mr. T.C. 
Sterndale Bennett, original humorous songs at the piano; Mr. 
Fred Curtis, humorist; Mr. Rupert Hazell, humorous songs, 
stories, sketches, and phono-fiddle solos ; and Mr. Bernard Flanders, 
A.R.A.M., pianoforte solo and accompanist. 


Welding Rotor Bars.—Writing to the Hlectrical World, 
a correspondent states that he has found it possible to weld rotor 
bars successfully to the end rings of a squirrel-cage rotor with an 
ordinary brazing outfit. The secret of a good job is in keeping the 
rotor bars and insulation in water up to the point of welding, to 
prevent overheating and burning. The temperature required to 
burn off all grease and dirt, and thus make a good weld, is very 
high. However, when the rotor is held in water, as mentioned, this 
high temperature has been satisfactorily used on repair jobs, and a 
good electrical connection between the bars and end rings secured. 


Appointments Vacant.—Boiler-house chemist (350 taels 
per month), second assistant mains engineer (350 taels per month), 
assistant draughtsman (350 taels per month) (tael = 3s. average, 
present rate 6s. 3d. is abnormal), for the Shanghai municipal 
electricity department ; electrician for the Sheffield water works ; 
assistant lecturer and demonstrator in electrical engineering (£300 
to £350) for the Battersea Polytechnic : assistant in the electrical 
engineering department (£250) for the Sunderland Technical 
College ; meter tester (70s.) for the Darwen Borough Electricity 
Works. See our advertisement pages to-day. 


Institution and Lecture Notes.—Paisley Association of 
Electrical Engineers.__At the inaugural meeting of this Associa- 
tion, held in the Y.M.C.A. Rooms, Paisley, the following office- 
bearers and Committee were appointed :—Mr. W. Blair Smith, 
president; vice-presidents, Messrs. W. Robert Scott and W. R. 
Bruce ; honorary secretary, Mr. E. D. Anderson, B.L., 96, High 
Street, Paisley ; honorary treasurer, Mr. J. M. Barbour, Electricity 
Offices ; Messrs. D. E. Craven, Alexander McCrorie, R. N. McMaughtan, 
Joseph Savage and B. Thomson. The object of the new Association 
is the promotion of interest in electrical matters in the district. 
by the reading and discussion of papers on electrical and allied 
subjects, and by visits to electrical and other engineering works. 
Membership is open to those interested in electricity, and intending 
members are requested to communicate with the Honorary Secre- 
tary, Mr. E. D. Anderson. 


Junior Institution of Engineers.—The report of the Council for 
the past year shows a record increase—15 per cent.--in the 
membership, which now numbers 1,813. The formation of an 
Australian Section at Melbourne is recorded, and the list of papers 
read, and visits paid, to engineering works covers a wide range. 
The Engineers’ Register has assisted 658 members, and 87 have 
obtained appointments by its means, 


Institute of Marine Engineers.—On Tuesday last a paper on 
“The Development of the Internal-Combustion Engine ” was read 
by Mr. Charles Baxter at the Shipping Exhibition. 


Export Prohibitions.—The London (/azetle for October 
3rd contains particulars of certain alterations in the Schedule of 
Prohibited Exports. The following heading is deleted :—A. Tele- 
graphs and telephones; wireless, and instruments for wireless ; 
telegraphic and telephonic apparatus, including valves. 


Tramway Employés’ Wages Award.—The award, resulting 
from the inquiry which followed the application of the National 
Transport Workers’ Federation for a 128. per week wages increase 
for tramway and omnibus workers, was issued on Wednesday, as 
follows :—Employés of 18 and over, 4s. ; under 18, 2s. The award 
is to apply only to those grades of employés with respect to which 
there are agreements between the companies and the London and 
Provincial Union of Licensed Vehicle Workers, and is to take effect 
from the beginning of the first pay period following October Ist. 


Fatality.—A* passengers were landing from the Trans- 
porter Bridge which links Lancashire and Cheshire at Run- 
corn on Saturday, the bridge suddenly receded one yard, and 
a man named David Henry Howard stepped over the end, fell 
between the car and the roadway, a distance of 20 ft., into the 
Manchester Ship Canal, and was drowned. At the inquest on 
the 8th inst. Mr. Wood, engineer to the Widnes Corporation, 
said he had found cobwebs on the collector pulley and the 
driver’s cabin. He believed these were saturated with 
moisture from fog, and that a certain amount of electric cur- 
rent leaked along them to the car switch, causing a momentary 
movement of the car. Mr. Craik, for the Widnes Corpora- 
tion, said the highest authorities would be consulted to solve 
the mystery. A verdict of ‘ Accidental death " was returned. 


OUR PERSONAL COLUMN, 


The Editors invite electrical ineers, whether connected with the 
technical or the commercial side of the profession and i ‘ 
also electrio tramway and railway officials, to heep readers of the 
ELECTRICAL REVIEW vosted as to their movements, 


Central Station and Tramway Officials.—Manchester Cor. 
poration Electric Committee has appointed Mr. A. G. Amey, 
of Liverpool, steam engineer at Stuart Street Station, at a 
salary of £300 per annum inclusive of war bonus. 

Mr. R. W. Gross has been appointed borough electrical 
engineer under the Dewsbury Corporation, at £450 a year. 

Inspectors A. BroapBANK and W. Leacu, of the Southend- 
on-Sea Corporation tramways, on completing 18 years’ and 
9 months’ and 19 years’ service respectively, have each been 
presented by the staff with a clock and a wallet of notes. 

Mr. MAkIN, assistant engineer, has been appointed to suc- 
ceed Mr. H. P. Stokes as electrical engineer and tramways 
manager to the Bexley U.D.C., at a salary of £550 a year, sub- 
ject to review at the end of six months’ service. 

Weymouth T.C. has increased the salary of the electrical 
engineer to £586 per annum for the year to March, 1920, and 
from April Ist, 1920, plus £1 for every 10,000 units in excess 
of one million. The. salary of Mr. G. NICHOLSON, assistant 
electrical engineer, has been increased to £300. 

Mr. J. WILKINSON, tramway electrical engineer of Hull, has 
resigned his position and commenced business on his own 
account under the name of Joseph Wilkinson & Co., consult- 
ing electrical engineers, and is dealing with light railway 
and tramway work, along with electrical vehicles. 

Mr. Hersert BELL, electrical engineer to Hull Corporation, 
has just returned from a two months’ tour of the U.S.A., 
where he has been studying the latest electrical developments. 

Our local correspondent informs us that Col. ALEX. SINCLAIR, 
chairman of the Swansea Corporation Electricity Committee, 
is almost certain to be the new Mayor of Swansea. 


General.—The marriage has taken place at Glasgow of 
Mr. J. A. Livinestone, electrical engineer, of Manchester, and 
Miss Agnes Stewart. 

Dartford U.D.C. has appointed Mr. F. H. Epwarps, of 
Hayle, as electrical engineer, at a salary of £500 a year, 
subject to his undertaking the duties of engineer and manager 
of the light railways, if required to do so, at the expiration 
of the agreement with the Bexley U.D.C. 

Captain H. L. Bazavcerte, A.M.I.C.E., A.M.I.E.E., London 
Electrical Engineers (T.F.), has been appointed acting major 
between February 27th and June 26th, it is officially an- 
nounced. 

Captain D. A. WimuiaMson, Tyne Electrical Engineers, has 
been appointed adjutant of the regiment. 

Warrant Electrician W. J. ARCHER has been posted to H.M.S 
King George V.; Warrant Electrician C. H. Boots to H.M.S. 
Assistance, and Warrant Electrician J. to H.MLS. 
Conqueror. 

Lieutenant J. A. M. F. Jarpive, Glamorgan (Electrie 
Lights) Fortress Engineers, has relinquished his commission 
owing to ill-health. Iieut. Jardine was commissioned in the 
corps in February, 1915. d 

At the present rate of progress in reduction the various 
electric light companies of Fortress Engineers in Great Britain 
—there are no Territorials of any kind in Ireland—will soon 
be near the pre-war establishment. Few units on home service 
did more substantial work than the electric light companies, 
the strain on which was constant and arduous, particularly at 
naval bases, on which at any time attacks by the enemy might 
have taken place either by cruisers or submarine fiotillas. 

Obituary.—Lieur. W. V. Wricnt.—The death is announced 
of Lieut. Walter Vivian Wright, electrical engineer, of New- 
castle-on-Tyne. 

We tender our sympathy to Sir Gerald Edward Chadwyck- 
Healey, of The Engineer, on the death of his father, Sir C. E. 
Chadwyck-Healey, Bart., who passed away on October 3rd. 

Mr. G. Gitrin.—The death occurred on Saturday last, at 
Crumpsall, Manchester, of Mr. George Gilpin, who joined the 
Electric Telegraph Co. in 1852. He went to Bradford in 
In63 as clerk in charge, and was transferred to the Post 
Office in 1870 when the telegraphs were taken over, becoming 
supetintendent of telegraphs. He organised the system im 
Bradford under the new rule, and in 1882 was responsible for 
the work of organising telephone exchanges in the North 
Eastern District. He was chief clerk at Bradford Post Office 
from 1885 to 1901. 

Mr. B. A. RawortH.—We regret to record the death of Mr. 
Benjamin Alfred Raworth, joint editor of Engineering, an 
brother of the late Mr. J. S. Raworth, who passed away on 
September 30th, at Sutton. Surrey, in his 7lst year. The 
deceased gentleman was a Whitworth Scholar and a member 
of the Institution of Mechanical Engineers and other societies. 
In 1871 he was in the service of Sir Joseph Whitworth, and 
in the year following he accepted an appointment with Messrs. 
Siemens Bros., Woolwich, as draughtsman and assistant en- 
vineer. Later he joined Mr. J. S. Raworth at Manchester 1n 
connection with cotton spinning machinery development. 
Subsequently he entered upon the staff of Mr. (later Sir) Lloyd 
Wise, where he worked in connection with patent specification 
and patent case matters. This branch of his activities brought 
him into touch with Engineering, and he, as a result, joined 

our contemporary’s staff in 1882. Upon the death of ; 
Dredge in 1906, Mr. Raworth became joint editor of the paper. 
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NEW COMPANIES REGISTERED. 


Farndon’s Electric, Ltd. (159,066).—Private company. 
Kegistered September 24th. Capital, £10,000 in £1 shares (5,000 preference). 
fo carry on the business of electricians, mechanical engineers and manu- 
jacturers, &c. The subscrib:rs (each with one share) are: F. Farndon, 441, 


Romford Road, Forest Gate, electrical engineer; H. King, 105, Meanley 
Road, Manor Park, E.12, electrical engineer. The first directors are: F. 
farndon (managing director); P. Farndon, 186, Balsall Heath Road, Bir- 
mingham; H. M. Watson, 76, Carnarvon Road, Stratford, E.; and H. King 
‘iil permanent). Qualification, £100. Registered office: 32, Romford Road, 
Siratiord. 


George Black & Sons, Ltd. (159,337).—Private company. 
Registereu October Ist. Capital, £20,000 in £1 shares. Objects: To take 
uver the business of boiler makers carried on at Tweedmouth, Berwick-upon- 
Iweed, as “ George Black & Sons," and to carry on the business of boiler 
tank makers, ship repairers, electric welders, and to enter into an 
reement with Margaret Black, A. J. Dodds and J. Goodall. The sub- 
ibers (each with one share) are: W. T. Weir, 11, Holywell Avenue, 
Monkseaton, building contractor; J. W. Glahome, 25, Queen’s Drive, Whitley 
B engineer. The first directors are : - Glahome (managing director), 
il. \\V. &. Biggins (Abbeytown, Cumberland), and W. T. Weir. Qualification, 
£0). Registered office: Margaretville, Main Street, Tweedmouth, Berwick- 
I weed. 


. Ballymote Electric Lighting and Town Improvement Co., 


Ltd. (4,794).—Private company. Registered in Dublin, 
September 26th. Capital, £3,000 in £1 shares. ‘1o carry on the business 
icated by the title. The subscribers are: A. McCabe, Ballymote, insur- 
gent, 10 shares; W. J. Lipsett, Ballymote, merchant, 50 shares; A. 
Rocers, Ballymote, merchant, 50 shares; =. Durcan, National teacher, 
w shares; W. Kane, Ballymote, merchant, 25 shares. The first directors are : 
. O'Hart, W. J. Lipsett, J. Hannon, P. E. Durcan, W. Kane, J. Cawley, 
j. Healy, A. Rogers, A. MeCabe and F. McDonagh. Secretary: P. E 
urcan. Registered office: The Market House, Market Street, Ballymote. 


Christian Bergh Electric Co., Ltd. (159,258).—Private 

pany. Registered October 2nd. Capital, £5,000 in £50 shares. To carry 
on the business of electrical engineers, &c. The subscribers (each with one 
shure) are: H. F, Perry, 8, Park Grove Road, Leytonstone, E.11, cashier; 
\\. H. Butterfield, 17, New Road, Crouch End, N.8, manager. The su 
sribers are to appoint the first directors. Solicitors: Swepstone & Co., 9, St. 
Ilelen’s Place, E 

W. Brunton & Co., Ltd. (159,199).—Private company. 
Registered September 29th. Capital, £10,000 in £1 shares. To take over the 
business of safety fuse, clectric fuse and electric detonator manufacturers 
carried on by A. Renfree, H. Renfree and F. Pope at The Lodge, near 
Wresham, Denbigh, as ** W. Brunton & Co.” The subscribers (each with 


share) are: A. Renfree, The Heublas, Wrexham, fuse manufacturer; H. 
Renfree, St. John’s, Wrexham, fuse manufacturer; F. Pope, 18, Gerald 
Street, Wrexham, fuse manufacturer. The first directors are not named. 


Qualification, 20 shares. Solicitors: Allington, Hughes & Bate, Wrexham. 


Sidney Stone & Co., Ltd. (159,224).—Private company. 
Registered September 30th. Capital, £8,000 in £1 shares. To take over the 
business of engineers and contractors carried on at 146, Bishopsgate, E.C.2, 
by 5. Stone, as “* Sidney Stone & Co.,” and to carry on the business of 
vlectrical engineers and contractors, suppliers of electricity for light, heat, 
motive power or otherwise, &c. The subscribers (each with one share) are: 
s. Stone, 151, Melfort Road, Thornton Heath, Surrey, engineer; N. S. Beatty, 
Kiusch House, Isleworth, Middlesex, engineer. The first directors are: 5. 
Stone and N. S. Beatty. Registered office: 70, Victoria Street, S.W. 


H. Clarke & Co. (Manchester), Ltd. (159,067).—Private 
company. Registered September 24th. Capital, £25,000 in £1 shares. To 
take over the business of a manufacturer of and dealer in insulating materials 
and serews and general engineers’ sundriesmen carried on by H. Clarke as 
“tl. Clarke & Co.,” at Eastern Street, Old Trafford, Manchester. The 
subscribers (each with one share) are: H. Clarke, 247, Monton Road, Monton 
(een, Manchester, insulating material manufacturer; E. Royce, 22, Cooper 
Street, Manchester, C.A. The first directors are not named. Qualification, 
£500, Registered office: 22, Cooper Street, Manchester. 


Crowther & Sloan, Ltd. (159,144).—Private company. 
Registered September 26th. Capital, £3,000 in £1 shares. To take over the 
business of electrical factors carried on by Crowther & Sloan at Greenock 
Road, Armley, Leeds, to carry on the business of electrical, mechanical and 

engineers, &c., and to enter into an agreement with H. Crowther 
and J. D. Sloan. The subscribers (each with one share) are: H. Crowther, 
1, Hall Lane, Armley, Leeds, electrical factor; J. D. Sloan, Monreith, 
Sylvan Avenue, Sale, Manchester, commercial traveller. The first directors 
are: H. Crowther and J. D. Sloan (both manent, subject to holding 100 
shares each). Solicitor: H. Broadbent, 15, King Street, Leeds. 


Amalgamated Electrical Works, Ltd. (159,136).—Private 
company. Registered September 26th. Capital, £5,000 in £1 shares. To 
carry on the business of electrical and general engineers and contractors, 
manufacturers of and dealers in electrical, magnetic and galvanic apparatus, 
wires and cables, &c. The subscribers (each with one share) are: P. H. W. 
Mendoza, Ranelagh House, Westbourne Terrace Road, Hyde Park, W.2, 
lerk; Constance Parker, “‘ Maiville,"’ Hartland Road, Friern Barnet, N.11, 
~eretary. The subscribers are to appoint the first directors. Qualification, 
W shares. Secretary: A. S. Richards. Registered office: 44, Leadenhall 


Street, E.C 


Bell Battery Co., Ltd. (159,253).—Private company. 
Registered October 3rd. Capital, £15,000 in 9,000 preference shares of £1 
rach and 60,000 ordinary shares of 2s. each. To carry on the business of 
wet and dry electric cells, electricians, manufacturers of and dealers in 
vctric appliances and apparatus of all kinds, &c. The subscribers (each 
‘ith one preference share) are: M. Edenborough, Lloyds, Royal Exchange, 
E.C., insurance broker; O. W. Seligman, 52, New Broad Street, EL... 
solicitor. Directors: M. Edenborough, O. W. Seligman, and L. Cornelis. 
Qualification, £10. Registered office: 52, New Broad Street, E.C 


Thomson Bennett (Magnetos), Ltd. (159,248).—Private 
company. Registered October Ist. Capital, £100 in £1 shares. Objects: To 
carry on the business of manufacturers of electrical and other component 
parts, accessories and fittings used in the construction, starting, running, 
‘riving and regulation of stationary engines, &c. The subscribers (each 
with one share) are: P. F. Bennett, Ardencote, Luttrell Road, Four Oaks, 
manufacturer; C. L. Breedon, Lianbede, Billesley Lane, Moseley, Birming- 
am, engineer. The first directors are not named. Registered offic. : Well 

Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


United River Plate Telephone Co., Ltd. (23,654).—Re- 
turn dated July 8th, 1919. Capital, £2,000,000 in £5 shares (324,000 ordinary, 
40,000 preference and 36,000 unissued). All the ordinary and preference shares 
taken up.  £1,740,000 paid, £80,000 considered as paid. Mortgages and 

2300 


charges, £ 


United Electric Tramways of Montevideo, Ltd. (80,456). 
~Keturn dated July 9th, 1919. Capital, 21,000,000 in £5 shares (100.000 
Preference). All shares taken up. £5 per share called up on 26,221 prefer- 
ence and 32,800 ordinary shares. £295,105 aid. £704,895 considered 
on (3,779 preference and 67,200 ordinary. fortgages and charges, £959,387, 


Electrical Apparatus Co., Ltd. (London) .—Mortgage on 


1 moneys 


freehold property at St. Albans, dated July Oth, 1919, to secure 
due or to become due from company to L.J.C. and Midland Bank. 


Walter’s Electrical Manufacturing Co., Ltd. (94,300) .- 
Return dated July 24th, 1919. Capital, £13,000 in £1 shares. 11,250 shares 
— up, -£1,250 puid, £10,900 considered as paid. Mortgages and charges, 
nil. 


CITY NOTES. 


Ward & Goldstone, Ltd.—With reference to our notice of 
this company’s issue of shares, as, owing to the railway strike, 
it was impossible for the last number of the Review to reach 
many of our provincial readers until after the closing of the 
lists on October 4th, we are asked to state that the directors 
are willing favourably to consider any applications for prefer- 
ence shares that may be received during the next ten to four 
teen days. The company has already gone to allotment, but 
a few preference shares have been retained by the directors for 
disposal to old customers if they make prompt application. 

Bombay Electric Supply & Tramways Co., Ltd.—The 
Financial Times says that cabléd advice has been received of 
the declaration of an interim dividend for the half-year to 
June 30th last cn the ordinary shares at the rate of 14 per 
cent. per annum. 

J. Stone & Co., Ltd.—For 1918, the balance to credit of 
profit and loss account, after allowing for depreciation, &c., 
1s £90,189, plus £116,702 brought forward. It is proposed to 
pay a dividend of 10 per cent. per annum, and a bonus of Is. 
per share on the ordinary shares, carrying forward £131,861. 

Companies Struck off the Register.—The following have 
been struck off the Register and are dissolved :— 

Alpha Electrical Co., Ltd. 

East London Electrical Co., Ltd. 

G.O. Accumulator, Ltd. 

Perfection Light Co., Ltd. 

South American Railless Traction Co., Ltd. 

Kaministiquia Power Co.—Dividend of $2 per share, or 
at the rate of 8 per cent. per annum, on the common stock, 
for the quarter ended September 30th. 

Cuba Submarine Telegraph Co., Ltd.—Interim dividend 
for the June half-year at 5 per cent. per annum, free of tax, 
on the ordinary shares. 

Northampton Electric Light & Power Co,, Ltd.—A meet- 
ing was called for Monday last to consider a proposal to in 
crease the capital to £250,000 by the creation of 50,000 shares 
of £1 each. 

Dundee, Broughty Ferry & District Tramways Co.— 
Profit for year ended July, 1919, £5,653. After paying deben- 
ture interest, preferénce dividend, and 5 per cent., less tax, 
on the ordinary shares, £1,000 is put to reserve, and £341 
carried forward. 


STOCKS AND SHARES. 


Turspay EvEenina. 

By the end of the week, when this issue is out, the railway 
strike will be quietly passing into history, but the immediate 
effect is still felt to-day (Tuesday) upon the Stock Exchange 
markets. Violent rises took place in many of the active 
departments. The Stock Exchange, thankful that the 
struggle is composed, heaves a quiet sigh that finality may 
not yet have been reached. A recurrence of the same old 
trouble is regarded as within the bounds of possibility, 
although in many ways it is thought that the air has been 
cleared by the strike now oyer. 

It was in the middle of last week that the Stock Exchange 
waxed a little apprehensive, and a rumour spread that the 
electricians had threatened to ** come out.’’ The prospect of 
having the light cut off seemed to get on men’s nerves more 
than the risk of failing to reach office or home. The technical 
experts hastened to cheer fainting spirits by reference to the 
chance of there being no papers (daily papers, of course) if 
the electricians struck and the linotype machines could not 
be operated. But this particular rumour, which appeared to 
be generated by the accidental tramway stoppage, died a 
rapid death, and the depression produced in a few electrical 
manufacturing issues was soon wiped out. Before the week 
ended, a recovery in this department served to encourage 
electrical shares generally, and the exuberance of markets, 
after the strike had been settled, was felt amongst all the 
industrial sections. 

Home Railway stocks have experienced sharp rallies. 
Underground income bonds, which had been down to 92}, 
revived to 94. Other members of the group regained previous 
loss, and the steam stocks added points to their prices. 

Out of the hurly-burly of the strike emerges the clear fact 
that the railways need no longer be deemed indispensable at 
a time of national emergency. The road has come to the 
front as w» means of communication to an extent that takes 
us back to the post-war days of Roman occupation in this 
island. Roads and petrol, lorries and rubber—these are the 
new text-books from which lessons about the strike are being 
conned, and the boom in oil shares has been resumed with 
an astonishing vigour that overshadows all other speculative 
interest for the time being. It is common talk that railway, 
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freights will shortly be increased by 50 per cent., and if this 
happens, it will prove a new advertisement for the other 
means of transport. 

Speculation in the Stock Exchange received a sharp check 
from the nervousness created by the railway strike, and in- 
vestmient securities are growing into renewed favour. In the 
electricity supply list, County ordinary has risen to J} and 
Westminsters to 53, although City preference are dull. 
General Electric ordinary recovered to 2 and the preference 
to Ws. The telegraph list is quiet; both classes of Globe 
shares are rather better. Pronounced activity in Marconi 
shares is the feature here. The ordinary have risen-to d 15-16 
and Canadians spurted to 17s. 6d., leaving Americans a little 
behind at 32s. 9d. Marconi Marines are steady at-3 3-16, but 
are thought likely to have their turn before long. Siemens 
have risen to 27s. 6d. On the other hand, Henleys at 2} are 
1-16 down. Babcock & Wilcox, quoted ex rights, have been 
lowered to 33. 

British Electric Traction 5 per cent. debenture stock at 
834 is a point harder. Potteries ordinary gave way to 13s. 9d. 
Calcutta Tramways are again harder at 8}. British Columbia 
debenture stock has advanced smartly. The weakness of 
ynost Mexican issues continues, but the latest news respecting 
the country may have a stimulating effect upon this section 
before long—a pious wish so often expressed as to make its 
fulfilment some day, if it be repeated often enough, a matter 
of certainty. The market for rubber shares is better on a 
rally in the price of the raw produce, while iron, coal and 
steel shares recovered on the settlement of the strike. A 
cheerful feeling pervades the markets as a_ whole, and, 
although there is not a great deal of business doing, it is 
hoped that the way has been opened to a national peace 
which shall prove strong and enduring. 


SHARE LIST OF ELECTRICAL COMPANIES 
Homes Exgcraiciry ComPanius 
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Oct. 7, Yie 
1917, 1918, 1919, Rise or fall, 


Mall .. 
South Metropolitan Pret, .. 
Westminster Ordinary 
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6 
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Anglo-Am, Tel, Pref, 
Det. 
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Cuba Sub. oe 
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Eastern Tel. Ord, .. 
Globe Tel. and T, Ord, 
Pret 
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Oriental Telephone Ord, 
United R. Plate Tel. 
West India and Panama 
Western Telegraph 
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Br 


Ord, 
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Adelaide Sup. 6 cent. Pref, 
Trams. First Pref, 
0. 0. 


Bombay Electric Pref, oe 
British Columbia Elec, Rly. Pfoe, 
do, do, Preferred 
do, do, Deferred 
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Mexico Trame 5 per cent. Bonds. . 
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do, Pref. ee 
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== 


Babcock & Wilcox 
British Aluminium Ord, 
British Insulated Ord. 
Callenders .. oe 
do. Pref, .. 
Castner-Kellner .. 
Crompton Ord. 


Tudia- Rubber 
Met.-Vickers Pref, .. = 
Siemens Ord, 10 
Telegraph Con, -- 90 @ 
* Dividends paid free of 
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Income Tax, 


MARKET QUOTATIONS, 


it should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, October 7th. 


CHEMICALS, ac. 


eo ee 

Bisulphide of Carbon oe 
rax .. 
Copper Sulphate .. 
tash, orate .. 
Perchlorate 


Babbitt’s Metal Ingots .. ee 
Srass (roiled metal # to 12° basis) 
» Tubes (solid drawn) 


ubes (so: 
Bars (best selected) 


| 
£88 to £292, | 
afl + 
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8: 
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” 
n Gorman Silver Wire 
A Gutta-percha, fine .. 
A India-rubber, Para fine 
i Iron Pig (Cleveland warrants) .. 
1 4, Wire, galv. No, 8, P.O. qual, 
g@ Lead, English Pig .. ee oo 
Mero 


Phosphor Bronze, castings 
” » rolled bars & rods 


” 


1/5} to 1/7) 
2/4 


Wt 
White Anti-friction Metals 


& Co. 
¢ Thos. Bolton & Sons, Ltd, 
d Frederick Smith & Co, 
e F. Wiggins & Sons. 
f India-Rubber, Gutta-Percha and 
Telegraph Works Co,, Ltd, 


i Bolling & Lowe. 

i Ricbard Johnson & Nephew, Lid, 
n P. Ormiston & Sons, 

r W. F. Dennis & Co, 


Fuel Economy.—The Board of Trade make the following 
announcement with regard to the effect of the termination of the 
strike on restrictions in the use of coal and coke, gas and 
electricity :— 

The Lighting, Heating, and Power (Emergency) Order, 191), 
prohibiting display lighting has been revoked. f 

In view of the danger of a severe shortage of coal in the winter 
owing to the diminution of stocks during the strike, it is neves- 
sary to maintain for a short time the restrictions imposed by the 
Coal and Fuel (Emergency) Order, 1919, limiting deliveries of coal 
to l cwt. The Controller of Coal Mines will, however, authorise 
the relaxation of the restriction in those districts in which, in his 
opinion, this may safely be done. 

The Gas and Coal (Emergency) Order, 1919, which prescribes 4 
maximum calorific value of 425 B.TH.U. gross, and provides for the 
diminution of pressure in case of necessity, will also remain in 
operation. 

The embargo which Local Fuel Overseers were instructed to 
place on 25 per cent. of all industrial stocks in their districts has 
been removed. 


Moving Transmission Poles.—When it was necessaly 
recently to move five 65-ft. (20-m.) poles carrying three 66,000-volt 
conductors, three 2,300-volt conductors, and a telephone line 4 
distance of about 40 ft. (12 m.), the following method, described 
in the Electrical World, was successfully used :—When ready to 
transfer the poles to their new locations across an alfalfa field, 
each one was guyed both ways at right angles to the line. By the 
use of a Simplex polejack the pole was pulled out of the ground 
and attuched to the rear end of a two-ton truck, ‘The truck was 
then backed across the 40-ft. space between the old and the new 
locations, and the pole dropped into place. By this method it was 
possible to move the five poles without untying the lines. It would 
also have been easily accomplished without disconnecting the 
66,000-volt circuit, but this was done as a matter of precaution. 
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THE SHIPPING, ENGINEERING, AND MACHINERY EXHIBITION. 


Lrp., Sunbury-on-Thames, was formed 
to take over and develop commercially the Cowper-Coles 
Manufacturing Co., and Mr. Cowper -Cole’s patent processes 
and inventions. A dry-vapour galvanising or sherardising 
plant is shown in operation; also a number of samples of 
work done by elec tro-deposition, such as copper tubes, 
cylinders, zinc boxes, and dry battery cells. This new process 
is claimed to be an improvement on sherardising; it has been 
found to be the best and the most economical for rendering 
iron and steel surfaces rustless. It consists of placing the 
article to be rendered rustless in a closed iron receptacle 
packed with zine dust, a by-product of the zine smelting 
furnaces. The drum and its contents, when heated to a tem- 
perature of about 700 deg. F. for a few hours, on removal are 
found to be coated with a white metallic coating of zinc, 
which is not a mere surface coating, but is amalgamated w ith 
or has penetrated the outer surface of the steel. One of the 
defects of the old sherardising process was the depreciation 
or alteration in the composition of the zinc dust, which 
oxidised and became inefficient. The new process claims to 
overcome this difficulty entirely, ensuring the zinc dust being 
kept in its best working composition so that an even quality 
of work is produced, and the new process also has the addi- 
tional advantage that the time of sherardising is reduced to 
about one-half 

Siemens Bros. & Co., Lap., Palace Place Mansions, Ken- 
sington Court, London, W.8, and Siemens Bros. Dynamo 
Works, Lap. These allied companies are exhibiting a ship's 
standard wireless telegraph station equipment, type H, includ- 
ing all the necessary apparatus for the transmission and recep- 
tion of wireless messages, as well as an emergency set for 
transmission when the main electrical power on the ship is 
not available. The whole is installed at the exhibition exactly 
as would be the case on board ship. The exhibit illustrates 
the compactness of the apparatus and the absence of noise in 
the spark gap. The motor generator consists of a 0.75 H.-P. 
».c. motor driving a 0.5-KW. a.c. generator at 220 volts and 
50 frequency. The pitch of the note transmitted is varied 
by adjusting the speed of the machine through the medium 
of a sliding resistance in the shunt circuit. The a.c. from the 
generator 1s stepped up from 220 to 8,000 volts for the trans- 
mitter by an iron-core transformer. The excitation circuit 
consists of Leyden jars, an 8-gap quenched-spark gap, and a 

variable self-induction, the latter being formed of a flat spiral 
of copper strip which carries plug sockets for various wave 
lengths. The wave range of the excitation circuit is from 
400 to 600 metres, and is usually fitted with 3 fixed waves, 
viz., 300, 450 and 600 metres. 

An aural receiver with contact detector is employed, which 
gives a wide range of coupling, and has a wave range of from 
4”) to 2,000 metres. The emergency transmitter consists of a 
battery and induction coil, and is put in circuit with the aerial 
by connecting two plugs on the transmitter. Operation is then 
carried on by means of a separate Morse key in an exactly 
similar manner as in the case of the main transmitter. The 
battery is composed of 17 accumulators having a pressure of 
32 volts, and is so arranged that it may be charged from the 
ship’s mains by a switch, which also inserts a charging resist- 
ance, fitted on the switchboard of the main transmitter. The 
batteries have a capacity of 60 amp.-hours, sufficient for con- 
tinuous transmission for three hours. The induction coil is a 
specially wound 32-volt coil fitted with a hammer break. It 
is completely enclosed in a polished wooden box, and connec- 
tion is made through two plugs. 

A selection of cables are also shown for electric lighting and 
power .suitable for installation on board ship, including 
samples of fibre and rubber-insulated cables, lead-covered 
cables (with and without armouring), and heavily armoured 
submarme or river type 3-core cable with pilot wires. Also 
saluples of ring main as used for the main power supply on 
large war vessels, and “cab tire’’ sheathed cable cargo 
flexibles, 

Loud-speaking telephones in watertight gunmetal cases for 
transmission between the bridge, engine room and various 
positions on deck, and-an electric helm indicator for indicat- 
ing on the dial the:angle of the rudder or helm of a ship are 
exhibited. This indicator may be placed on’ the navigating 
bridge or other parts of the vessel; it is independent of the 
ordinary electric installation on the ship, the energy being 
obtained from a separate galvanic cell. 

The electrically-operated engine revolution indicator is 
designed to be placed on the bridge or in the chart room; it 
indicates every revolution made by the engine, and shows the 
direction of rotation. The torsion meter (Hopkinson-Thring 
patent) is applied for measuring the power transmitted by 
propeller shafts, and utilises for this purpose the twist whic 
occurs in the shaft when transmitting power. The meter is 
fixed to.and rotates with the propeller shaft, the twist being 
indicated by a beam of light reflected from the mirrors on to 
a scale. The torsion meter has been in extensive use in the 
Navy and mercantile marine for the last ten years, and has 
given complete satisfaction. The navigation light indicator is 

an apparatus which shows at a glance w hether the navigation 
lights are all burning. These indications are shown on a 
screen upon which is outlined a plan of the ship's deck, and 


(Continued from page 424.) 


on this screen there appear illuminating disks, each disk corre- 
sponding with a navigation light. Should any navigation 
hght or lights fail on the ship, the corresponding illuminated 
disk or disks on the screen vanis sh, and a bell rings to call 
attention. An electrically-operated watertight depth indicator 
is used for indicating the depth of water in any tanks or holds 
of the ship. A transmitting device is fitted within each tank 
or hold, and the indicating apparatus may be mounted in the 
chart room or elsewhere. A selector switch is provided, which 
is placed near the indicator, and thus there may be ascer- 
tained the depth of water in any tank or hold. If the indi- 
cating instrument is left permanently in communication with 
any one of the holds or tanks, as may be done by leaving the 
switch handle in the corresponding position on the selector 
switch, a continuous reading of the rise or fall of water in 
the tank or hold in question may be obtained. 

This firm is also showing a “Siemens 24”’ Suez Canal 
pattern searchlight projector mounted on a pedestal. The pro- 
jector is provided with a split mirror and an 80-amp. lamp, 
and is fitted with both automatic and hand-feed control switch 
and fuses. The switch pillars and panels are of the company’s 
standard type and of —oy~ design; they are specially 
suitable for marine work. The fan shown is typical of those 
used on board ship for ventilating saloons and cabins. The 
size shown is 12.5 in., and the motor is of the company’s 
standard protected and shunt-wound type. <A selection of 
standard motors, both totally enclosed and ventilated types, 
are included in the exhibit; they are all suitable for use on 
board ship. A typical e xample of small switchboards, suitable 
for ship work, is on view, and an emergency petrol generating 
set is of a type which is now largely installed on board ship. 
The Siemens “ F.C.”’ protected type generator wae wat output 
of 2.5 Kw. at a speed of 1,180 R.P.M., and is coupled direct to 
the engine. 

In addition to all the above, the exhibit includes an assort- 
ment of fittings, appliances, &c., used on board ship, such as 
fuses, circuit breakers, electric light fittings, cabin fans, elec- 
tric lamps and cooking ute nsils. "The company is also showing 
its latest type of dry and “ Inert ” galvanic cells. These cells 
are now appearing under a new label. 


SuBMERSIBLE Motors, Lap., Johnson Street, Southall, 
Middlesex. ‘This firm has a very an exhibit of 
various specialities which present some novel and interesting 
features. The submersible electric motor, designed to run 
entirely under water, is in itself quite unique, as it is not 
a watertight motor, but is actually kept full of water all the 
time it is at work, this water being circulated through it and 
utilised to cool the windings and bearings. In combination 


tate 


Fic. 12.—SteMersis_te Evectric Motor Pump. 


with a centrifugal pump it forms an extremely compact piece 
of apparatus, figs. 12 and 13. Up to the present it has prin- 
cipally been used for marine salvage work and in emergency 
pumping operations. Many hundreds of these motor- pumps 
were supplied to the Admiralty during the war, and also to 
the French, American, and Japanese Navies. 

Examples are shown of motors coupled to 6-, 4-, and 2-in. 
single-stage centrifugal pumps, also to a two-stage pump for 
a lift of 175 ft., and to a six-stage pump for a 500-ft. lift, 
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These latter have been specially designed for mining work. A 
6-in. motor-pump is shown opened up so that the details can 
be seen. A feature in the manufacture of these motors is 
the coating of the surfaces of the rotors and stators with a 
zine alloy, which is deposited electrically and forms a very 
effective rust preventative. The winding of the stators is an 
excellent piece of work; no insulating material is used in the 
slots in the stator core other than the insulation on the con- 
ductors themselves. The coils comprising each phase are 


Fic. 13.—Comronent Parts or Motor Pump. 


wound with a single length of conductor, the only joint inside 
the motor being at the star point, which is covered with a 
special ‘rubber insulation and vuleanised, so that the insula- 
tion of the windings is continuous throughout. The ends: of 
the stator windings pass through a water-tight gland in the 
motor case, and are sometimes attached to a watertight cable 
coupling fixed to the motor case, while in others they are 


either to an Allen, or to a Thornycroft weather-proof 
engine, running at 750 R.P.M. The set is mounted 
on a wheeled truck fitted with lifting shackles, so that 
it can be easily moved about. On the set with the 
Allen engine a weather-tight switchboard, figs. 14 and 17, is 
fitted carrying the necessary switches and imstruments for 
controlling two 4-in. submersible motor-pumps. A large num 
ber of the portable generating sets were supplied during the 
war to the Admiraltv for dockyards and salvage vessels, as 
well as to the Allied Navies. : 

As up to the present the electric supply on ships both in 
the Navy and mercantile marine has always been on the D.c. 
system, and as submersible electric motors require 3-phase 
current, it is necessary to employ motor alternators or rotary 
transformers for the purpose of converting the D.c. to 3-phase 
A.c.; an example of these is shown, fig. 16. A special feature 


“ELEC REV. 


Fig. 15.—WaATEeR-TIGHT CABLE COUPLING. 


in the design of the 17-K.v.a. rotary transformer is that it 
can be run in either a vertical:or horizontal position, which is 
a great advantage when the location of this on board ship has 
to be decided. 

Another interesting exhibit is the submersible saw for 
cutting metal, which consists of a circular saw driven through 
gearing by an electric motor; electro magnets are provided 
for attaching the saw to the work. It 
is intended for use in marine salvage 
work, and can be controlled by the 


Fic. 14. —WeraATHER-PROOF GENERATING SET. 


brought out for a distance of 50 ft., and protected by 
armoured hose, a cable coupling being fitted at the end. 
Samples are shown of the cable couplings, fig. 15. These 
were designed to withstand the severe conditions met with in 
marine salvage operations and in mining work. 

An oil-engine driven generating set for operating submer- 


sible motors is shown, fig. 14. It consists of a weather- 
proof alternator and exciter of 35-K.v.4. capacity, coupled 


diver himself while under water. 

A range of very substantially built 
foot valves for use in connection with 
the motor-pumps forms another ex- 
hibit. A special feature in the design 
of these is the internal sleeve reaching 
nearly to the bottom of the strainer, 
which permits water to be drawn to 
within an inch or two of the bottom on 
which the foot valve rests. The 
strainers have an area well above that 
of the area of the pipe, a point often 
overlooked in the design of these 
fittings. 


Fic. 16.—A 17-k.v.A. Rotary TRANSFORMER. 


A small silent running p.c. electric motor with propeller, 
shaft and thrust bearing for use in electric canoes aD 
launches is also shown. 

_In the large yard two 4-in. submersible motor-pumps are 
shown at work under full load conditions. One is submerge 

and delivering water to the full height of 75 ft., and the other 
is working with a suction lift of over 30 ft., which, it will be 
noted, is an exceptionally good performance for a single-stage 
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centrifugal pump. These pumps are driven by one of the 
generating sets with an Allen engine referred to above. 

It is beyond question that the most convenient method of 
driving the various machines employed in mining work is 
by means of electric motors. The damp atmosphere which 
prevails in the workings of.all mines will break down an 
ordinary electric motor if accidentally immersed or flooded by 
the sudden inrushes of water, which so frequently occur. The 
submersible electric motor being designed to operate with 
water flowing through it, will work in the dampest atmos- 
phere or entirely sumberged for an indefinite period. It 
can be used to drive pumps, air compressors, rock drills, coal 
cutters, and for any other purpose for which motive power 
is required. In combination with a centrifugal pump, it 


E 


Fic. 17.—WEATHER-PROOF SWITCHBOARD. 


forms an exceedingly compact piece of apparatus, easily 
moved to any part of the mine as occasion requires. A 
number of pumps can be attached to the same motor, in 
order to give the required height of lift, a lift of approxi- 
mately 80 ft. for each pump being obtained, thus a three- 
stage pump would deliver to a height of 240 ft., and a six- 
stage pump to a height of 480 ft., and so on. 

In om the plant can be placed at the bottom of the 
mine, and where it can be submerged no suction piping is 
necessary, simply a delivery pipe being taken to the point 
where the water is to be discharged. In a flooded mine the 
motor pumps can be suspended by chain slings from overhead 
tackle, immersed a few feet under water, and lowered as 
the water level is reduced, extra lengths of delivery hose 
being added as the pumping proceeds. 

In some coal mines the presence of inflammable gases 
renders the use of electric motors impossible, owing to the 
danger of explosion; with the submersible motor, however, 
this is entirely done away with, as the whole motor being 
surrounded by water, no sparking whatever can occur. 

Tue Execrrica, Apparatus Co., Lrp., South Lambeth Road, 
S.W., has an interesting exhibit. This firm specialises in 
the manufacture of motor-control gear of all kinds, ironclad 
switchgear and eléctricity meters, and the various types o 
manufactures are well represented. The apparatus shown 
may be classified under fout main headings :— 

The. D.c. control gear includes a 6-H.p. motor panel of the 
standard type, comprising a two-pole switch and fuses, and 
face-plate starter fitted with the usual automatic features, 
mounted on an angle iron frame. 

_ The commercial type starter of the semi-enclosed pattern 
is provided with no-volt and overload trips, and is suitable 
for a 10-H,P., 220-volt motor. 

\ complete portable panel, suitable for a 20-4.P. motor, and 
contains a D.P. switch and fuses, starter, shunt field-regulator, 
ammeter, voltmeter, and wattmeter. The starter embodied 
in this panel, however, is of the firm’s patented slow-motion 
type.. The slow motion is attained by a pawl carried on the 
starter lever moving in a guideway provided with alternate 
camming and arresting shoulders. The starter allows a quick 
forward movement, but provides dead stop on the centre of 
each segment, so that it is impossible to start up the motor 
too quickly. The backward movement, however, is not 
impeded. The resistances are rated for a starting period of 
OU seconds. 

An inching type pillar panel for a 14-H.P. motor is specially 
esigned for the heaviest service, and is suitable for the 
control of printing presses, heavy machine tools, and all 
purposes where frequent starting and stopping under load 
occurs. A few of the features embodied in this starter are: 
The absence of a main “ pull-off” spring and “ hold-on” 
coil. Independent no-velt and overload releases, operative in 
any position of starting or running; the overload release 1s 


of the circuit-breaker type. The circuit cannot be broken 
on the starting segments; it is impossible to move the main 
lever backwards without first causing the contactor to open 
the main circuit. The motor can be “inched” or started 
and stopped as frequently as may be desired; it can only 
be started with all resistance in circuit. The contactor coil 
cannot be burnt out by staying too long on the first step. 

The only insulation on the starter proper is a 0.75-in. thick 

ebonite bush, not subject to mechanical strain. In order to 

demonstrate practically the performance of the starter it 
is arranged to control, on the stand, a 14-H.p., 220-volt, Cromp- 
ton motor, coupled to a Heenan & Froude dynamometer. 

By means of this the motor can be loaded up as desired, and 

the behaviour fully demonstrated under all conditions of 

load. In addition to the inching starter in operation, two 
other examples, together with contactor boards, showing the 
constructional features of the apparatus, are on view. 

A multiple-lever starter for a 50-H.p., D.c. motor is made 
on the same liberal lines as the firm's inching starter, and 
is recommended for use where sliding contacts become too 
large for convenient hand operation. The same arrangement 
of contractor and automatic releases as in the inching starter 
are embodied, and the various levers are mechanically inter 
locked so that they can only be operated in proper sequence. 

The series relay starter is a new form of automatic starter, 
so designed that the rate at which the starting resistance 1s 
cut out, is dependent upon the rate of acceleration of the 
motor; it consists of an electro-magnetic master device, which 
controls the operation of a number of contactors in such a 
manner that they can only close in correct sequence and 
cut out the starting resistance step by step. By the pravision 
of a specially designed pendulum movement, on the master 
switch, however, it is impossible for any step of the resistance 
to be cut out in less than a predetermined period which is 
sufficient to preclude any possibility of damage to the motor 
which it controls. 

Examples of shunt field regulators used ‘for motors, 
dynamos, &c., are of the usual form, but the resistance mate- 
rial employed is non-corrodible and has a negligible tempera- 
ture co-efficient. 

The a.c. motor-control gear includes faceplate starters suit- 
able for three-phase induction motors of 40-H.P. and upwards. 
Several typical starters are shown with and without overload 
and_no-volt releases, and of the open and totally enclosed 
patterns. In addition to the various faceplate starters referred 
to above, this firm has developed a complete series of drum- 
type control gear for a.c. motors, contact fingers and drums 
of a standard pattern being used throughout the whole series, 
both in the oil-immersed and air-break patterns..The exhibits 
of this firm include auto-transformer starters, star-delta 
switches, rotor starters with step-by-step, slow-motion device, 
and combined stator and rotor starters, with automatic trips, 
which form a complete controlling unit for induction motors. 

Four examples of A.c., ironclad, oil-immersed, H.T. switches 
are shown, so designed that they can be used alone or in 
combination with others to form distribution panels, or with 
starters to form motor-control panels. To demonstrate this 
flexibility, two panels are shown mounted together, and pro- 
vided with a bus-bar forming a two-panel distribution board ; 
one is mounted on a pedestal with a drum-type rotor starter, 
and the other is arranged to show constructional details, tank 
lowering gear, and draw-out isolating features. The same 
form of contact finger and switch drum are used as in 
the drum-type control gear. The general appearance of 
these switches is very distinctive, and points particularly 
noteworthy are mechanical strength, simplicity of design, the 
mica and metal construction, and accessibility of all parts 
when opened up for inspection. 

Several sizes of the firm's well-known A.c. and D.c, meters 
are shown, together with component parts in various stages of 
manufacture. 

Messrs. Artaur Lyon & Wrencn, Ltp., 36, Victoria Street, 
Westminster, S.W.1. The ‘“‘Lyon-Brotherhood”’ patent system 
of domestic electric lighting has been designed with the object 


Fic. 18.—A 24-Vout 
HOvsSE-LIGHTING SET. 


Fie. 19.—A 50-voLt 
FARM-LIGHTING SET. 


of bringing the numerous advantages of electric light within 
the reach of even small householders, and is a peace-time 
production embodying the successful results of four years’ 
war work. The system is “ domestic”’ in the strictest sense 
of the word—any unskilled person can run it quite success- 
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ftilly. In the ‘‘ Popular” set the engine is self-starting, as 
in modern motor car practice, by the simple movement of a 
lever; no regulation is necessary during battery charging.’ 
By the use of -large ball bearings for the main shaft, with 
hardened steel and phosphor bronze bearings in the connect- 
ing, rod, wear and tear is reduced to a minimum. For 
example, the ‘‘ Popular’’ 24-volt set, using standard 4-watt 
lamps, will light a 12-roomed house at a fuel-running cost 
averaging about Ys. a week. The domestic lighting sets are 
made in two types: 24-volt Popular type, capacity 36 to 
72 lights (using }-watt lamps); and 50-volt *‘ Major-Domo”’ 
type, capacity 100 to 150 lights. (Larger sizes on applica- 
tion.) The lights refer to the total number of Jamps installed, 
and the output of the plant is calculated on this basis: that 
two-thirds of the total lamps installed are of 20 c.p. (for living 
rooms, &c.) and the balance (one-third) of 8 c.p. (for 
small bedrooms, &c.). The liberal capacity of the storage 
battery allows of an eight hours’ consumption of one-third the 
number of lamps installed, without recharging. In actual 
practice, on an average throughout the year, the engine will 
only need to be run about four hours per week. The 24-volt 
‘** Popular ’”’ type of outfit is shown in fig. 18, and is suitable 
for lighting premises with from 10 to 15 rooms. It comprises 
a petrol engine (Ricardo patents) combined with a dynamo 
and mounted on a self-contained, cast-iron, water-tank base, 


Fics. 20 & 21.—TxHe Lyon-BrotHernoop Power UNIr. 


and is complete with a self-starter, switchboard, fuel tank, 
and a 75 to 150 amp.-hrs. battery. These sets, made in four 


sizes to supply from 36 to 72 lights, occupy a space (excluding 
battery) of only 20 in., by 21.5 in., by 30 im. high. 

The ** Major-Domo ”’ 50-volt type, 100 to 150 lights, occupies 
a space (excluding battery) of 20 in., by 28 in., by 26 in. high, 
and is suitable for country houses, farms, &c., giving a reserve 
of power for heating. The set is shown in fig. 19; the petrol 
or paraffin engine, fitted wilth overhead valves, is direct built 


into a 50-60 volt dynamo. A switchboard with all instru- 
ments, also fuel and water tanks, piping and fittings, and a 
100 to 150 aimp.-hrs. battery is supplied with the set. Both 
these sets can be supplied for higher voltages where it is 
required ‘to install the engine some distance from the house. 
The ‘* Lyon-Brotherhood ’’ power unit, 3 to 8 H.P., is shown in 
figs. 20 and 21; the engine is semi-portable, and takes up very 
small space. The consumption is under 2/3 pint of petrol per 
H.P. hour, and the engine can be fitted with a paraffin 
vaporiser if required. 

This firm also exhibits D.c. motors and dynamos, a D.C. 
motor-generator set, as adapted for running a kinematograph 
projector arc lamp, complete with starter and regulator, L.W. 
b.C. motors in three frame sizes with starters, a positive type 
rotary pump and L.W. motor drive, and samples of component 
parts of various manufactures are also on view. 

British Exvecrric VeHicites, Lrp., 126, Hamilton House, 
Bishopsgate, London, E.C.2, exhibited an accumulator in- 
dustrial truck and ‘a battery locomotive or tractor which 
will haul 10 tons on the level or 3 tons up @ gradient of 
1 in 30. These trucks, which have been described in our 
pages from time to time, are manufactured in five different 
standard patterns and capacities, in addition to being built 
to meet special requirements when so desired. The_ hard- 
working merit of BEV. trucks is well known, and_ they 
are most economical jf upkeep, it being claimed that 4d. per 
hour?is approximately their running cost. They are also 
practically foolkproof,’’ so that those. totally unacquainted 
With machinery can with safety be entrusted to operate them. 


Tue Exveerro-MecuwanicaL Brake Co., Lrp., Eagle Works, 
West Bromwich, exhibited a collection of » grid: resistances 
and component parts. The E.M.B. resistance is guaranteed 
unbreakable, and as the grids are made in one continuous 
length, the difficulties of maintaining good contact at the 
ends of the grids, due to corrosion and loss of pressure on 
the contact surfaces, resulting from vibration and_expansion 
and contraction,. are claimed to be overcome. For use in 
chemically-laden atmospheres the grids can be supplied with 
lead coating or arranged in fume-proof boxes. Grids of 
E.M.B. unbreakable, jointless and rustless type resistances 
are in one continuous length per section, the wire is of 
Uniform cross section with temperature coefficient and carry- 
ing capacity similar to that of cast iron, the shape of the grid 
is such as to secure stiffness and prevent the possibility of 
adjacent grids touching each other through vibration. . The 
insulation is mica and micanite throughout, the grid bolts 
passing through micanite tubes and the grids separated by 


washers of’ pure mica. A test to 3,000 volts A.c. is applied 
before despatch. Secondary mica insulation at the ends’ of 
the grid bolts is supplied for high voltage. The terminals 
are of the mechanical type, with split head set screw, lock 
nut and lock washer; they are of high quality gunmetal of 
substantial section and current-carrying capacity, capable of 
being attached directly to the loops at the ends of the 
resistance grids without disturbing the grids themselves. The 
frame is of pressed steel flanged and sufficiently heavy to 
secure rigidity, and the covers are of small mesh expanded 
metal stiffened with wide beading of steel strip at the edges. 

THE Mepway: Sarery Lirr Co., Bolt Street, Deptford, 
London, S.E. This exhibit consists of one of the firm’s latest 
type of electric passenger lift and safety locks and switches 
which can be seen in operation. These latter are claimed to 
be fool-proof, and ensure perfect safety. The lock exhibited 
seems to be reliable, and another feature of interest is the 
firm’s patent controller. 

(To be continued.) 


THE USE OF ELECTRICITY IN FACTORIES. 


THE following is an abstract of the report of Mr. G. S. Raw 
M.LE.E., H.M. .Electrical Inspector of Factories :— 

The outstanding feature as regards the use of electricity 
during the period of the war is the enormous increase that 
has taken place due to the requirements of works engayed 
directly or indirectly on the output of munitions of war. The 
extensions of public supply .generating stations have been 
chiefly in the form of enlargement of existing works, although 
about ten entirely new stations have. been completed and 
put into use during the period under review. They are all 
equipped for extra-high-pressure 3-phase systems, on modern 
lines.. Three large generating stations and a number of sub- 
stations have also been completed for the electrical working 
of sections of railways. It is expected that considerable de- 
velopments will take place when conditions become normal 
in those districts where the supply has beén necessarily 
curtailed during the war. The scheme contained in the report 
of the Board of Trade Committee on Electric Power Supply 
may eventually lead to great economies in the matter of fuel, 
but it cannot be carried out all at once and extensions of 
many of the existing smaller stations will be imperative in 
the meantime, if developments in the use of electrical energy 
are not to be retarded. 

Considerable anxieties have been experienced by those 
responsible for running electrical stations owing to shortage 
of labour. Women were widely brought in for varied work; 
before the war few people would have thought , it .possible 
that women could have successfully undertaken the work 
of attendants in important sub-stations for converting from 
high tension 3-phase supply to direct current for traction or 
general distribution. Experience has, however, shown that 
the trial was justified, excellent reports of the capabilities 
and. resourcefulness of the women having been received, 
naturally, however, with certain exceptions. 

A number of new factories have been erected during the war 
by or under the control of H.M. Ministry of Munitions, and 
many of them have been provided with their own electrical 
generating stations and sub-stations. These have been for 
the most part well designed and equipped with modern and 
up-to-date plant. New generating stations have also been 
erected by several private firms, and many others have been 
extended. Generally, the new work has again been good. 
An important matter, which I have pointed out on previous 
éccasions, had, however, been overlooked in several instances. 
In stations intended to maintain a continuous supply, night 
and day and on Sundays, medium-pressure 3-phase switch- 
boards have been so arranged as to make it impossible to 
carry out any work, e.g., overhaul of an oil switch, in safety. 
No isolating switches had been provided between the bus- 
bars and the oil switches, and no divisions between the panels. 
This arrangement has been found on the main switchboards 
where the supply has been at medium pressure and in high- 
pressure stations in regard to the medium-pressure auxiliary 
switchboards. These switchboards controlling all the auxiliars 
plant in the station, e¢.g., condenser pumps, feed pumps. 
mechanical stokers, &c., are just as important as regards 
maintenance of the supply as the main switchboards. | 
other cases both isolating switches and divisions were satis 
factorily provided. In one large station for an electric railway 
the matter had been dealt with in another way, the auxiliary 
switchboard being duplicated, so that either one could be 
completely shut down when necessary, every motor in the 
station having a cable from each“switchboard with a change- 
over switch at the motor—an excellent arrangement, ‘althougl 
no doubt somewhat costly. 

During the period under review I have visited a mumbes 
of explosive works. and filling. factories, most of _them, 
course, being new works. In general, the electrical work 
has been well done, special precautions being necessary 0? 
account -of. explosive risks or liability of damage to wirlng 
and apparatus from acid fumes. *‘* Danger”’ ‘buildings have 
where possible been lighted entirely from outside, motors and 
all switchgear, fuses, &c., being either in separate buildings 
or in rooms completely shut off. In some the lighting has 
been necessarily inside, special well-glass or bulkhead types 
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of fittings being used. Motors, where inside, have been pipe- 
ventilated or provided with forced-draught ventilation with 
spray-washed air. The work was, however, much better done 
in some cases than in others, and some otherwise good work 
was rendered dangerous by not being properly finished off. 
Thus I found pipe-ventilated motors with no pipes connected, 
and even forced-draught motors with no pipes on the outlet, 
in buildings with highly inflammable if not actually explosive 
material near by, where the effect of a burn-out of an arma- 
ture would be to blow a torrent of sparks into the room. 
Slackness in maintenance was also sometimes noticed, well- 
glasses of lighting fittings having been broken and not re- 
placed. The soundness of the work in general is, however, 
evident from the fact, confirmed by H.M. Chief Inspector 
of Explosives, that in no case was any explosion or fire 
attributable, so far as could be ascertained; to any electrical 
installation or defect therein. 

Amongst the heavier uses of electrical power, several new 
steel rolling mills have been put into commission. A rolling 
inill, provides probably the most severe test of electrical 
machinery possible, and the fact that more mills are being 
equipped electrically is a sufficient proof that the method 1s 
reliable, and has other advantages over steam power. The 
extremely heavy load being suddenly applied ta the motor 
necessitates enormous mechanical strength in all parts. 
Motors of 5,000 u.P., giving 10,000 or 12,000 u.p. for short 
intervals on the peak, are in use. In some mills the handling 
of the steel, from taking the billets from the soaking pits 
to the rolls and passing them backwards and forwards through 
the mill and finally taking away, cutting up, and stacking 
the finished sections, is accomplished entirely by electrical 
power. Most of the mills are reversing, the motor having 
io start, come up to speed, slow down, and reverse perhaps 
ten times a minute. Some are not reversing, the motor 
driving the rolls constantly in the same direction, the steel 
billet passing one way above and the other way below the 
live or driven roll. Some have a direct drive, others are 
veared, and some of the smaller ones are rone driven. In 
order to equalise the power taken from the supply source 
und prevent the enormous fluctuations, which would other- 
wise be experienced, full use is made of the storage of energy 
in flywheels. These are attached in the case of reversing 
iniiis te motor generator sets intervening’ between the source 
ot supply and the mill motor, and in the case of non-reversing 
mils to the driving shaft of the rolls. The electrical control 
systems maturally appear somewhat complicated, and are 
pecially designed to reduce electrical losses to a minimum, 
and are provided with various safeguards in case of accident. 
Other new heavy-duty motive power plants with intermittent 
loads include large hoists for dealing with loads of 40 or 50 
tons, as for blast furnaces, fully loaded railway trucks being 
taken up and tipped directly into the furnaces. 

Perhaps the most striking development in the direct use 
ot electrical energy has been for furnace work, principally m 
steel manufacture, for the making of high-grade special steels 
and alloys. Several patterns of furnace are in use, all taking 
alternating current, single-phase, two-phase, or three-phase. 
The sizes of the furnaces are mostly from half a ton to ten 
tons capacity, although there are a few still larger. In the 
smaHer sizes they are arranged to be regulated by hand, and 
in the larger sizes, during the first part of the process, while 
the steel is being melted, after which the regulation is auto- 
matic. Success in their use depends very much on having 
skilled attendance, electrical as well as metallurgical, and some 
of the more important works have found that it pays them 
to employ an electrician in charge of each furnace. In many 
works, however, there is no such skilled electrical supervision. 
With most patterns of furnace the pressure used is about 
“%) volts for melting, being subsequently reduced to about 70 
volts by means of selector switches connected in the primary 
side of the transformer windings. The main supply is of 
course at high tension, in many cases at 11,000 volts. . Unfor- 
tunately the equipment of the transformer rooms in many 
instances had been carried out wm a dangerous manner. In 
many cases the apparatus was badly arranged and the pro 
tection of the high-ténsion conductors was totally inadequate, 
oes panne treated as of no more consequence than if at 
(0) volts. 

Similar furnaces are also bemg tried for brass making and 
casting, but direct heating by the arc appears to present 
some difficulties. Are furnaces are also used in the manufac- 
ture of calcium carbide, phosphorus, carborundum, sulphate 
of lead, &e., some being on a large scale, others comparatively 
-uall. Electric resistance furnaces are also being tried for 
the making of crucible steel by heating the crucibles from the 
outside. Hardening furnaces, in which the current js passed 
through a bath of salts, are used for hardening tools. These 
ure comparatively small, and the primary current supplied to 
the transformer may be only, say, 200 volts. 

Electric -heating has also been developed in several new 
directions, among which may be mentioned that of cardboard 
box manufacture. 

Other new plants for the direct use of electrical energy 
include some for electrolytic manufacture of certain explosives, 
and of chlorine and oxygen, and for: the recovery of tin from 
scrap. At least one plant was installed for the ‘manufacture 
of nitric acid by obtaining nitric oxide from the air by°means 
of the electric arc. Several‘ installations have been put up 
for depositing fumes’and dust’ by means of high-tension 
electrical discharge. 

The use of electricity in welding has increased very much 


during the war. There is danger in case of a breakdown 
of the insulation of the transformer causing the welding jaws 
and the metal being welded to become charged at the pressure 
of the supply circuit, generally 200 to 400 volts and, as recorded 
in some of my previous reports, fatal accidents from electric 
shock -have occurred in this way. This danger can be over- 
come by earthing one point of the secondary circuit. [ have 
found a number of welding machines in different works, not- 
ably for the welding of chains, where serious dangers existed 
through exposure of conductors, terminals, switches, &c., of 
the primary circuits. 

A considerable development has also taken place in electric 
are welding, chiefly with metallic electrodes. Owing to the 
injurious effect of the rays from the arc upon the eyes a screen 
of darkened glass is always used, it being impossible to work 
without one. It is also necessary to protect the skin of the 
face, neck, arms, &c., both from the rays and from particles 
of hot-metal. A point of some difficulty is that the glass has 
to be so dark that practically nothing but the are and the 
hot metal immediately round it can be seen. In addition to 
reducing the luminous rays to an intensity which will not 
hurt the eyes, certain invisible rays both in the ultra-violet 
and infra-red must be cut out. Usually two coloured glasses, 
ruby and blue, are superimposed, or sometimes ruby and green 
With a third of neutral tint. Different workers favour different 
combinations, but the matter is one which appears to warrant 
further scientific research. In welding in a tixed position as 
in a workshop, a screen with darkened window is usually 
held in one hand by the worker, who manipulates the electrode 
with the other. As injury may be caused to the eyes by 
looking at the ar: from some distance away, even for only a 
few seconds, it is necessary also to surround the working 
places with opaque screens to prevent the rays reaching 
other persons in the vicinity or who may be passing. For 
working in confined spaces or in positions where the left 
hand may be required for use or for holding on by, a mask 
with a darkened window is sometimes used. This window is 
conveniently hinged. to allow of its being opened so that the 
worker may see his surroundings when not actually welding. 
A protective tunic with mask, completely screening the upper 
part of the body, devised by one firm, provides that the welder 
can only see directly in front, and he is consequently pro- 
tected from the rays of any adjacent arcs which may be used 
by other welders. Such masks or helmets are not, however, 
liked by the workmen; who prefer to use the hand screen 
whenever possible. 

With direct current the danger through electric shock is 
very slight, and probably negligible, except perhaps as regards 
persons working on stagings or in confined spaces, and it 
should therefore always be used where possible. With alter 
nating current there are dangers which have to be guarded 
against, because it is in any case more dangerous than direct, 
and also because a person holding a live conductor and getting 
a shock through his body will in general be unable to release 
himself. It is therefore very necessary that the electrode 
holder shall be so constructed that it shall be impossible 
for the worker to touch any live part with his hand whilst 
holding the handle. I have found in use many electrode 
holders which do not comply with this elementary require- 
ment. Another important matter is that one pole of the 
circuit, that which is connected to the article to be: welded, 
shall be efficiently earthed. Where this is done the only 
danger point, assuming that the flexible conductor is properly 
insulated and protected, and the resistances, &c., are properly 
guarded, is the electrode holder and the electrode. There 
should, of course, be no switch or fuse in the earthed: con- 
ductor. Except when the are is actually maintained, the 
electrode is at the full pressure of the circuit. When the 
welding is done in a workshop the welder is usually close to 
the switch controlling the circuit, and can readily cut off 
the pressure when he has finished or when he requires to 
renew the electrode. In other cases he may be at a con- 
siderable distance from the switch, and it has been suggested 
that there should be an auxiliary low-voltage circuit in the 
flexible cable, witha push-button thumb-switch in the handle 
of the electrode holder, arranged to operate a contactor 
switch at the fixed end of the circuit. The electrode and 
holder would then normally be dead and would only be made 
live when actually put to use. _ 

Considerable study has been given to the question of light- 
ning protection at many explosive works, and, in some, care 
had been taken to connect together all metal work within 
or about. the buildings, with the idea of eliminating all 
possible points between which any spark discharge due to 
secondary effects of lightning could possibly occur. This 
precaution is probably very sound, and might be more genet 

ally adopted in other cases. Except for chimneys, lightning 
protection is seldom provided on ordinary factory buildings, 
no doubt due to the risk of damage being regarded as very 
remote. 

Much consideraffon has been given during the last few 
years to the science: of illumination and to the design of 
efficient fittings for distributing the light to the best advantage 
according to the special circumstances for which it is required, 
the matter having been of special importance during the war 
owing to:the large amount of overtime and night-- werk 
resorted to in many works. For many years factory lighting 
by electricity was dependent upon the are lamp for general 
with the attendant troubles of trimming, clean- 
ing and the expense of carbons, and upon the carbon-filament 
glow lamp of very low efficiency for localised lighting of 
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individual machines, work benches, &c. This localised light- 
ing necessitates a large number of pendants, brackets, or 
other fittings wherever the lights are required. The improve- 
ments which were effected some years ago in gas lighting 
would probably have led to gas largely superseding electricity 
for factory lighting, had not the metallic-filament glow lamp 
with its corresponding improvements been introduced just 
in time to re-establish the relative advantages of the latter. 
Half-watt lamps are made in sizes up to 1,000 candle- 
power, so that it is now possible largely to dispense with 
localised lighting by providing a comparatively few of these 
lamps suitably placed. At the same time there have been 
useful developments in localised lighting. One which is 
particularly suitable for engineering machine shops, provides 
for small ten-watt lamps, such as are used in motor car head 
lights, in specially designed reflectors attached to fittings 
having’ universal joints so that the lamps may be put in any 
position. The pressure is only 10 or 12 volts, being reduced 
from the supply pressure by a small transformer for every 
ten or fifteen lamps. The wiring is concentric, the metal 
tubing of the fittings forming the return conductor and being 
earthed at the transformer. This construction, of course, 
greatly simplifies the mechanism of the universal joints. Be- 
sides being very robust, and therefore suitable for machine 
shops, the advantages claimed are excellent lighting of the 
work, as much as 15 foot-candles being ovtained at 15 in. 
from the lamp, economy in the amount of electrical energy 
consumed and particularly in regard to lamp renewals, the 
small lamp successfully withstanding the inevitable vibration 
and rough usage under conditions which would be disastrous 
to lamps of ordinary pressures, say, 200 voits, with their far 
more delicate filaments. A further advantage is no doubt 
in safety on account of the very low voltage. Some excellent 
examples of modern scientific lighting are to be seen in some 
of the new works. On the other hand, I have seen instances 
of very bad lighting with half-watt lamps, the lamps being 
unscreened and placed where they cause a glare, and are 
probably harmful to the eyesight of persons employed. 
Similar unscientific and harmful examples may be seen by 
anyone in inany of the shop windows of the West End at the 
present time; unshaded lamps are placed so that they shine 
into the eyes of the onlooker, causing such a glare that they 
fail utterly to show up the goods in the window although in 
a blaze of light. 

Except as regards districts which have been supplied for 
many years with direct current, the development in the use 
of electrical power is mostly by alternating current, 3-phase 
or 2-phase, which from the point of view of electric shock 
risk at- low voltage is very much more dangerous if proper 
care is not taken. As distribution at high pressure is becom- 
ing more general in manufacturing districts, transforming 
sub-stations have often to be provided on the factory premises 
even for small consumers. 

In some cases otherwise good installations are spoiled by 
not being properly finished off. The most prevalent fault im 
this connection, which I have referred to in previous reports, 
is that even though the conductors are well protected in 
screwed steel conduits throughout almost their entire length, 
the conduit is not taken right up to switch boxes or motor 
terminal boxes, so that loops of unprotected cable are left, 
often in positions where they are liable to damage, e¢.g., on 
the floor at the motors. This is partly due to the slight 
extra cost of providing switch and fuse boxes and motor 
terminal boxes having properly made sockets for the attach- 
ment of the conduit. Several large manufacturers supply 
their motors without any terminal boxes, cable tail ends 
being brought through the casing for connecting up to the 
circuit, instead of providing terminal boxes with facilities for 
connecting up conduit, although they will supply tuem at 
an extra charge. 

Owing to the great expansion in the use of electrical energy 
during the period under review, it might have been expected 
that the number of electrical accidents would have increased. 
This, however, was not the case. Mr. Wilson, superintending 
inspector, Glasgow, states :— 

‘Notwithstanding the greatly increased use of electricity 
both in power and light, there have been remarkably few 
electrical accidents throughout the division, and this is attri- 
buted chiefly to the fact that the plant introduced complies 
with the requirements of the regulations. Practically all .the 
inspectors are agreed on this satisfactory feature of the new 
installations.” 

On the other hand, the number of fatal accidents has some- 
what increased, 99 having been reported in the four years, 
as against 70 in the previous like period, 1911-1914. Of these 
‘4 fatalities, 14 occurred in electrical stations of public supply 
or traction undertakings, the remainder on ordinary factory 
premises. In addition to these there were four fatalities 
indirectly due to electricity. One was caused through explo- 
sion of gas from a secondary battery by electric spark, one 
through fvilure of the current of a crane magnet allowing the 
load to fall on a man, one from burns where a girl got her 
dress set on fire by knocking the lead out of a terminal of 
a motor, and the other from burns where a man short-circuited 
conductors with a benzine blow lamp 

It will be seen from the table that-95 out of the 99 fatalities 
eccurred-with alternating current, 19 beimg on systems of -less 
‘than 250) volts. whilst 47 occurred on three-phase systems 
from 346 to 446 volts, but where the pressure to earth would 
not exceed about 250 volts, most of the systems having the 
neutral point earthed. Many of them occurred on lighting 


circuits taken from one phase and the neutral. In three or 
four cases only is it likely that the shock was received from 
contact with two of the phase conductors, the accidents being 
nearly all due to contact with one conductor only, the currents 
passing through the victim to earth. Three direct-current cases 
were on medium-pressure traction systems having one pole 
earthed. In the case of the solitary low-pressure direct-current 
accident death was probably due to the fall. In several of the 
cases where the accidents were due to absence of, or ineffective, 
earthing, the actual pressure received may have been con- 
siderably less than the maximum voltage of the circuit. 

The importance of artificial respiration as a means of 
resuscitation in cases of apparent death from electric shock, 
although generally appreciated by electrical engineers for 
many years past, is not adequately realised by factory oc. 
cupiers or even by many members of the medical profession. 
Instructions on the matter are required to be posted in all 
works using electrical energy above low pressure. Informa. 
tion as to what was actually done was recorded as regards 
50 of the foregoing fatalities. In 15 cases artificial respiration 
was carried on for an hour or longer, in some instances under 


FATAL ACCIDENTS 1915 10 1918. 


Voltage Probable 
of voltage of System, 
| system. | shock. | 


a Voltage of system. | Bystem. 


Fatali- 
ties. 


500 to 550 


* One case fall following shock. + Three cases fall following shock. 
Measured pressure. 


medical supervision, in ten cases for half an hour, in eight 
for 15 minutes, in two for 10 minutes, in one for 5 minutes. 
In six of the 15-minute cases the doctor who was called in 
pronounced life extinct at the end of that time. In four 
others no mention is made of the length of time, but the 
efforts at resuscitation were carried out “‘ until the doctor 
arrived.”” In ten cases artificial respiration was tried, but 
no mention is made of the duration of the effort. In four 
cases it is definitely recorded that no artificial respiration was 
tried, in one even though a doctor arrived shortly after the 
accident. In eleven cases, therefore, where a doctor was on 
the scene within a few minutes of the accident, practically 
no attempt was made to revive the patient. This indicates 
that the medical profession generally is woefully ignorant on 
the matter. That enlightened medical opinion is convinced 
of the efficacy of treatment by artificial respiration is. well 
known, and in support of this statement I again refer, as in 
my report for 1912, to a letter which appeared in The Lancet 
by Dr. Reginald Morton, President of the Electro-Therapeutics 
Section of the Royal Society of Medicine, in which he stated 
that ‘‘ death from electrical shock is only an apparent death 
at first, and whatever the conditions or severity of the acci- 
dent, there is practically always a time, varying from a few 
moments upwards, during which it is possible to resuscitate 
the victim by artificial respiration if resorted to at once. 
Artificial respiration must be persevered with for at least 
two-hours, or until the patient revives; in many cases it 
may be only a few minutes.”’ 

Amonyst the non-fatal accidents for the period particulars 
are available of three cases where the victims were insensible 
and were brought round by artificial respiration. It is to be 
hoped that the “safety first’’ movement, which is now 
gaining ground, will lead to more general training of ambu- 
lance men at all classes of works in the methods of artificial 
respiration, so that victims of electrical shock may in more 
cases receive prompt and adequate treatment, and thus be 
given at least a chance of recovery. 


Midland Electrical Engineers’ Ball.—In has been decided 
to revive the Midland Electrical Engineers’ Ball, which will be 
held at the Grand Hotel, Birmingham, on Thursday, November 13th, 
1919. Mr. R. A. Chattock has kindly consented to act as chairman, 
Mr. W. Y. Anderson as hon treasurer, and Mr. G. J. Bish, of 55, 
Newhall Street, Birmingham, as hon. secretary. Tickets may be 
obtained from either of the foregoing. The services of Joyce's 
London Band. personally conducted by Mr. Archibald Joyce, have 
been secured, and it is anticipated that the occasion -‘will -enable 
many old friends to meet -again. as, owing to the war, it has been 
impossible for the past five years to hold the ball. All electrical 
engineers are urged to attend, in order that the function may prove 
to he as great 9 success as those which have preceded it, ~ 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


The Prido Adjustable Reflector. 


A new adjustable lamp shade and carrier suitable for 
general use is being placed on the market by Messrs. Pri- 
peaux & Co., Lirp., of Macdonald Street, Birmingham. The 
design of the reflector, which is made of aluminium, can be 
seen from fig. 1, and it is claimed that without reduc- 
ing the reflective power, the shade can be tilted to a variety 
of angles, so as to both shade the eyes and direct the full 


Fic. 1.—Tue Pripo ApJusTABLE REFLECTOR. 


light on to the work. Without sacrificing efficiency, cons 
siderable saving in current can be effected; low c.p. lamps 
can be used. Being of metal, the shades are not liable to 
breakage as with opal and glass shades, and besides saving 
on the lighting bill the initial cost is low. The standard 
pattern is made 10 in. in diameter 


Hunt Electric Trucks. 


The ‘“‘Hunt”’ industrial storage-battery trucks, of which 
the sole agents for the United Kingdom are Messrs. IRwIn & 
Jones, Lrp., London House, New London Street, E.C.3, are 
made in three types, but are all of the same carrying capacity, 
viz., two tons. The “A” type truck is the type mostly in 
use, and has a platform area of 30 sq. ft., a maximum width 
of 4 ft., loading platform 23 in..from the ground, and a turn- 
ing radius of 7 ft. 3 in., measured from centre of truck. The 
*B” type truck is similar in design and construction to the 
**A.”’ but has a platform area of 40 sq. ft., a maximum width 
of 4 ft., loading platform 24 in. from the ground, and a turn- 
ing radius of 10 ft., measured from centre of truck. The 
* DF60”’ truck is a special design, having a four-wheel steer, 
and has a platform area of 15 sq. ft., loading platform 11 in. 
from the ground, and a turning radius of 5 ft. 8 in., measured 
outside wheels. 

Our illustrations show two useful trucks; fig. 2 shows a 
quick end-dumping coal truck with a carrying capacity of 
cu. ft., and fig. 3 shows a side-dumping body in position 
for dumping. With regard to the constructional details of the 
“A” type truck, the platform is constructed of 1}4-in. 
seasoned oak with rounded corners reinforced by angle irons; 
the upper surface of the platform is further protected with 
metal strips, and is divided and hinged for easy accessibility 
of battery and all mechanical parts. The frame is made up 
of 4-in. channels, making the truck extremely rigid and pre- 
venting twisting and distorting which would impair the align- 
ment of the bearings and motor. The truck is driven through 
a differential made up of cut steel gearing, which, together 
with the motor pinion, is enclosed in an oil and dust-proof 
housing; all of the rotating parts run in flexible or self-align- 
ing S-K-F ball bearings with lubrication amply provided for. 
The rim and web of the wheels are of cast steel, made in one 
piece; the wheels are mounted on Timken roller bearings, 
which are well lubricated and protected from dust and dirt. 
The tires are solid rubber, with 34-in. face and 20 in. outside 
diameter, and are of the demountable tyne, easily detached 
and renewed. The brake consists of a flexible steel band, 
lined with asbestos, encircling a drum on rear wheels, is 
spring actuated, and is always set unless the pedal on the 
operator’s platform is pushed down. In driving the car. the 
operator merely keeps one foot on this brake pedal; thus, 
when not in operation, the truck is always locked. A cut-out 
switch connected to the operator’s platform automatically 
breaks the electrical circuit when the ‘operator steps from the 
platform. The truck is steered by means of the right-hand 
lever on the front end, which operates vertically, and is direct 
connected to knuckle joints, located on the forward axle. The 
wheels can be turned short enough to permit the truck to 
enter a standard. box-car and be turned toward either end. 
The knuckles are provided with grease cups for lubrication. 
The batterv box is of heavy gauge sheet steel and suspended 
by springs from cross members of the frame. The entire 

section of the top of the truck over the.battery box is hinved. 
thus making all of the batteries readily accessible.. Either 
Edison mon and nickel cells or Fixide lead cells can be sup- 
Dlied. The equipment consists of 36 Edison cells. tvre A-4, 
150 amp.-hour capacitv, 43 volts or 20 cells, tvpe MVII iron- 
clad Exide, 158 amp.-hours, 40 volts, The cells are mounted 
i) trays and are easily and quickly removed at will; the 


Edison cells require 30 amperes for seven hours to charge fully 
and ironclad Exide cells from 15 to 30 amperes for 64 hours. 
The batteries can be charged from any D.c. circuit through 
a suitable charging resistance, or from an A.C. circuit by means 
of a current rectifier. The charging plug is of the removable 
safety type which can be inserted in one position only; one 
150-ampere, double-pole, fused block is also provided. 

The motor is designed especially for vehicle service and the 
amature mounted on annular ball bearings. It takes 36 amperes 


Fig. 3.—Hvunt Srpe-pumpine Etectrric Truce. 


at 36 volts at a speed of 1,000 R.p.w., and it will take 120 
amperes at 36 volts for ten minutes without overheating. This 
high overload capacity provides high starting power and per- 
mits the truck to handle.full load on fairly heavy grades. The 
controller is of the drum type, having three speeds forward 
and three reverse. with positive stop between. No resistance 
is used in the system of. control, varying voltage being 
obtained by multiple series grouping of the cells, thus all of 
the energy delivered by the batteries is utilised through the 
motor, and none is wasted in useless heating up of resistances. 
The speed of the truck light is 6.5 M.p.a., and the safe load is 
4,000 Ib. 
The Record Ohmmeter. 


The Recorp Exectrica, Co., Lrp., of Broadheath, Altrin- 
cham, Cheshire, have just placed on the market a noteworthy 
addition to their range of instruments in the shape of a port- 
able combined ohmmeter and generator for insulation testing. 
The total weight of the apparatus is under 12 lb., and it 
measures about 9} in. X 4§ in. X 7 in.; the carrying strap is 
of a novel: pattern, serving the two-fold purpose of a shoulder 
strap and a carrying handle, the excess length of strap in 
the latter case being coiled up by means of a simple device. 
The case is of polished walnut, with rubber feet; the dial is 
protected with a strong hinged metal cover, and the handle 
is of an improved type which can be turned to lie flat against 
the side of the case. Interchangeability is an essential 
feature of the whole instrument; the generator can readily be 
removed en bloc, without breaking any soldered connections; 
the resistance frame is also complete in itself, and can be re- 
placed in a few minutes. “The generator, which consists largely 
of standardised. components. “is provided with ball bearings, 
and gives 500 volts at a handle speed of 80 R.P.M.; the collector 
is of simple and reliable construction, and high insulation is 
maintained throughout ‘without the use of porcelain or other 
fragile materials. The ohmmeter has a patented moving-coil 
movement, free from complicated parts, and being @ true 
ohmmeter—not merely a voltmeter calibrated in ohms—gives 
correct indications irrespective of the speed of the generator, 
the movement being also dead-beat; the scale. which ~is 
shown in fig. 4, p. 490, reads fronr- zero to infmity;’ with: clear 
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readings from 10,000 ohms to 100 megohms. In order to pro- 
duce the instrument at a low price, no complications, such 
as multiple ranges, &c., have been introduced into the de- 
sign, the standard instrume nt being manufactured in mass pro- 
duction of one size and pattern. The appearance of the 


RECORD QHMMETER. 
Patent 22656/11. 
Tic. 4.—Scate or RecorD OHMMETER. 


Fig. 5.--Tar Record OHMMETER. 


instrument is illustrated in fig. 
strap and handle. The terminals are fixed on the opposite 
end of the case. The company is to be congratulated on pro- 
ducing a handsome and efficient instrument, which should 


prove very useful to contractors and others concerned with 
insulation testing. 


5, which shows the special 


NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Sgrton-Jones, O’DeLt .anp 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


223. “* Vacuum tubes." S. Brypox. September 22nd. 
Secondary generator.’” S. Porrer. September 22nd. 
** Electrically-driven talking machines.” J. S. Brapsnaw. Sep- 


* Electrical indicating number 
Punurs. September 22nd. 
23,275. ‘* Variable inductances for wireless telegraphy, &c."" C. C. Rep- 
mber 22nd 
< sirens, &c., for automobiles.” F. W. 
. Sizaie. Septembe 
Sparking plugs.” P. 
“Welding machines.”’ 
Electric Co.) September 22nd. 
23,312. ‘* Sparking plugs.’ T. Antowwe. September 22nd. 
23,313. ‘* Wireless telegraph receivers.” E. W. B. Gm. 
23,314. “Ignition systems for internal-combustion engines.” Barttsu 
LIGHTING AND IGNiTIon Co. and E. O. Turner. September 22nd. 
23,324. Improving current-carrying capacity of existing three-phas: sys- 
- M. Taytor. September 23rd. 
“Electric telegraph sending-key." F. J. 
September 23rd. 
Sparking plugs for motor bicycles.’ 


switch.” F. G. Prister and A. 


Berwrek & Co. 


September 22nd. 


Bartish THomson-Houston Co. (General 


September 22nd. 


Matson and W. H. 


R. T. Goopyear. Septem- 


Electric cut-outs." J. Y. Fietcuer and H. N. Green. Septem- 


** Protective fuses for electric circuit.’’ F. W. Uren. Septem- 
406. ‘* Telegraphic or telephonic recorders, relays, &c."’ J. H. Smart 
and Tucker. September 23rd. 
23,425. Electrical indicators, &c.” F. R. Horcey and J. G. Hoorer. 
September 23rd. 
“ Trolley-heads for electric tramears, &c."" S. K. and 
_Tiwswe.t, September 24th. 
“Electric generating plants.” 
September 24th. 
** Electric lampholders, &."" D. Assexsoun., September 24th. 
“ Electric heating stove or fire.”” C. O. Bastian. September 24th. 
“ Minimum current indicator."" T. Powett. September 24th. 
* Aerial systems of wireless signalling.’ C. S. Frankuis. Sep- 


Austin Moror Co. and C. B. 


. “Electrical propulsion of ships. Axt. Ges. 
September 24th. (Switzerland, October Ist, 1918.) 
540. “ Electric relays.” S..G. Brown. September 24th. 

23,576. ‘‘ Telephonic, &c., transmission systems.’’ Western Exectric Co 
(Western Electric Co.) September 25th. 
23,578. ‘‘ Insulators for overhead telegraph and telephone line wires, &c.” 
E. A. Cuantcer. September 25th. 
23,586. Electric fuses.” A. Ross. 
587. ‘* Electrical heating apparatus. 


Brows Boveri tt 


September 25th 
M. A. V 


Loxpos Septem- 
“ Holders for incandescent electric lamps." 
Eiecrric Works and W. September 25th. 
23,599. ‘“* Electric lamp for vehicles.” P. O. Dorer and 
September 25th. 
23,613. “ Electrical systems of power ¢ransmission.’ 
Houston Co. (General Electric Co.) September 25th. 


Unitep 
S. & Sons. 


British THOMSOK- 


23,616. “* Variable- limit switch for breaking circuit of electric motor operat. 
ing pointing machinery.”” H. V. James. September 25th 
23,6 Electro-magnetic oscillators.” Ww. J. 
marine Signal Co.) September 25th. 
“* Electric ignition devices for automobiles, &c.” F, W. Berwick & 
and M. H. L. Sizaire. September 25th. 
i ““Means for detecting use of incandescent electric lamps.” A. 
December 25th. (Germany, August 28th, 1918.) 
** Magneto-electric mac hines.” F. L. September 25th. 
23,659. “Ceiling, &c., roses for electric light and power installations.” 
‘TANNAHILL. September 25th. 
** Method of alternating electrical conductivity of metals.” F, H, 
September 25th. 
“Sparking plug.” A. R. Betrincer. September 26th. 
23,673. ‘“* Safety switch retaining pillar.” A. Gress. September 26th. 
23,675. “ Obtaining currents of any frequency from three-phase systems of 
any other or the same frequency.” A. M. Taytor. September 26th. 
23,676. ** Improving power factor of alternating-current apparatus.”” A. M 
Taytor. September 26th. 
23,700. “* Improving distribution on single-phase and two-phase alternating- 
current systems.”” A. M. Taytor. September 26th. 
23,705. Electric automatic gas lighter and extinguisher.” R. 
Se ‘ptember 26th. 
23,722. “ Incandescent electric lamps.”” L. A. pe Becker. 
23,724. “ Distribution in alternating-current systems.” 
September 26th. 
23,733. “* Combination tools, &c., 
Hanan. September 26th 
23,750. “* Bi-polar electrode electroiysers."" G. G. Hersurn and Mater & 
September 26th 
High-frequency alternators.” 
(General Electric Co.) September 26th. 
23,786. Sparking plug.” E. B. Morcan. September 27th. 
23,791. ‘* Socket for electric light globes.’’ J. A. SarGent. 
23,800. “Ignition devices for internal-combustion engines.” G. Consrax- 
tixnesco. September 27th. 
23.801. Wireless telegra wireless telephony, &c."" S. Bryvon and A, 


G. T. Cusins, September 27th. 


MELLERSH-JAcKSON. (Sub- 


September 26th, 
A. M. Tayzor, 


including sparking-plug testers.” J, 


British Tuomson-Houston Co, 


September 27th, 


PUBLISHED SPECIFICATIONS, 


The numbers in parenthesis are those under which the specifications will ee 
printed and abridged, and all q proceedings will be taken. 


1918s. 
7,314. DOUBLE-CURRENT DYNAMOS FOR WIRELESS INSTALLATIONS. 
Ges. June Ist, 1917 (117,443.) 
10,714. Direcrion-FINDERS AND THE LIKE FOR WIRELESS SIGNALLING. R. E, 
Vaughan. June 28th, 1918. (131,963.) 
13,368. TReE\TMENT OF ZINC SOLUTIONS PREPARATORY TO THE RECOVERY OF ZINC 


BY ELECTRO-DEPOSITION. Electrolytic Zine Co., of Australasia Proprietary. 
August 17th, 1917. (131,998.) 


14,184. VARIABLE-SPEED ALTERNATING CURRENT MOTORS. 
Bist, 1918. (132,016.) 
14,213. Evecrric arc Lamps. H. H. 
ber 2nd, 1918. (132,019.) 
14,221. ELecTRIcCAL SWITCHGEAR. \. Reyrolle & Co., R. W. Gregory and 
> F September 2nd, 1918. (132,020.) 
ALTERNATING-CURRENT RELAYS. C, V. Drysdale. 


R. Bosch Akt. 


J.-D. Lewis. August 


Wrench and W. Engelke. Septem. 


September 2nd, 1918. 


METHOD OF AND MEANS FOR DETERMINING THE ELECTRICAL CHAR- 
ACIERISTICS OF HIGH-FREQUENCY OSCILLATION ciRcUITS. N. P. Hinton. Sep- 
tember 2nd, 1918. (132,022.) 

14,475. SePakKING-PLUGS FOR ELECTRICAL IGNITION sysTEMS. W. A, Jones 
September 6th, 1918. (132,041.) 

14,987. PoWEK MODULATORS FOR RADIO TRANSMISSION. 
(Western Electric Co.) September 14th, 1918. (132;058.) 

15,129 ens BLE ELECTRIC CARTRIDGE FUSES. O. H. Jung. September 17th, 
(132, 064 

5,542. mae RESISTANCE FURNACES FOR’ HEATING Gases. J. Simon and P, 
F Sarron. September 24th, 1918. (132,080.) 

15,548. Execrric rurnaces. T. H. ol & Co., H. 
Etchells. September 25th, 1918. (132,081.) 

17,054. Rapio TE.eGRAPHY AND TELEPHONY. M. Latour. 
(1: 32, 101.) 


Western Electric Co. 


A. Greaves and H. 
October 18th, 1917. 


7,962. Gatvanic cetts. M. L. Kaplan. November 2nd, 1918, (132,113.) 
Gatvanic cetts. M. L. Kaplan. November 2nd, 1918. (132,114) 
18,013. REMOVABLE ELECTRIC FUSE CARRIERS. W. . Henley’s Telegraph 

Works Co. and W. H. Nichols. November 4th, 1918. (132,115.) 
18,025. MAGNETO-ELECTRIC IGNITION Machines. Scintilla (firm of). 
be~ 2nd, 1917. (120,897.) 
18,259. RaDIO-rELEPHONIC APPARATUS. M. Latour. 
(Divided application on 18,621/17.) (132,118.) 
20,109. Exectric retays. G. McAlpine. December 4th, 1918. (132,131.) 
20,267. IGnition systems. Dayton Engineering Laboratories Co. Decem- 


ber 15th, 1917. (121,602.) ° : 

21,812. ELecrric INCANDESCENT Lamps. F. Lewis. December 30th, 1918. 
1919. 


(132,145 
466. Execrric sattertes. J. Y. Johnson. 
ary 7th, 1919. (131,817.) 
DyYNAMO-EL2CTRIC MACHINES. W. G. Ivamy. 


Novem- 


November 30th, 1916. 


(Commercial Truck Co.) Janu‘ 


2,833. February 5th, 1919. 
(131,825.) 

2,916. ELECTRIC STORAGE BATTERIES OR ELECTRIC ACCUMULATORS. 
mulator Co. and T. Jones. February 6th, 1919. (131,826.) 

3,039. METHOD OF AND APPARATUS FOR CONTINUOUSLY INTERRUPTING ELECTRICAL 
circuits. E. C. Marks. (Splitdorf Electrical Co. February 7th, 1919. 
(132, 167.) 

3,161. SYSTEMS. 
ruary 8th, 1919. (132,170.) 

3,619. THERMIC TELEPHONES OR LIKE ELECTRICAL APPARATUS PROVIDED with 
HEATING CONDUCTORS. Naamlooze Vennootschap de Nederlandsche Thermo- 
felephoon Maatschappij. February 15th, 1918. (123,727.) 

153. Execrrical switcues. Vickers, Ltd.,.J. Etchells and C. H. Stedman, 
March 2nd, 1918. (Divided application on 3.721/18.) (132,174.) ‘ 

5,263. THERMAL ELECTRIC switcnes. F. W. Bundy and H. Bey. March 3rd, 
1919. (131,839.) 

7,831. TELEPHONE sysTEMS. TELEPHONE SYSTEMS. 
T. Pettigrew. March 28th, 1919. (132,196.) 

8 UTILISATION OF HIGH-FREQUENCY ALTERNATORS IN TELEPHONY Soc. 
October 26th, 1917. (Divided application on 


Fuller Accu- 


Siemens Bros. & Co. and E. A. Laidlaw. Feb- 


Siemens Bros. & Co. and 


Francaise Radio Electrique. 
17,513/18.) (125,373.) 

10,193.. CARBON HOLDER AND FEEDING MECHANISM FOR ARC LAMPS, PARTICULARLY 
FOR USE WITH KINEMATOGRAPH PROJECTORS. A. W. Newland. April 23rd, 1919. 
131,856. 

: 10,603.) ELECTRIC APPARATUS FOR INDICATING AND REPEATING MOVEMENTS AT 4 
DISTANCE. Schneider et. Cie. April 29th, 1919. (Addition. to 10,676/18.) 
(132,203,) 

12,158. PROTECTIVE APPARATCS' FOR DYNAMO‘ELECTRIC MACHINES. British 
inghouse Electric and Manufacturing Co. June 29th, 1918. (Addition J 
120,911.) ((129,261.) 

13,175. ELecTRic CABLE JUNCTION -ROXES OR LIKE ARRANGEMENTS. . 
Bros. & Co. and H. G. Wood. ‘May 26th, 1919. °(152,216,) 
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